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1.0 INTRODUCTION

CDM FEDERAL PROGRAMS CORPORATION (CDM Federal) received Work Assignment
Number 085-2COBT under the ARCS II program to perform a Remedial Investigation/Feasibility
Study (RU/FS), including a Risk Assessment (RA) for the United Stated Environmental Protection
Agency, Region I (EPA) at the Horseshoe Road Complex Superfund site located in Sayreville, New
Jersey. The purpose of the RI/FS is to evaluate the overall nature and extent of contamination at the
site and to develop and evaluate remedial alternatives, as appropriate. The purpose of the RA is to
provide an analysis of baseline risks to determine the need for remedial action at the site and to serve
as a basis for determining cleanup levels which will adequately protect human health and the
environment. Both a baseline human health risk assessment (HHRA) and an ecological risk
assessment (ERA) will be completed.

1.1  SCOPE OF RISK ASSESSMENT

Task 5.5.2 of the Final Work Plan (dated June 1997) required the preparation and submittal to EPA
of a Human Health Risk Assessment (HHRA). CDM submitted a Pathway Analysis Report (PAR)
to EPA in July 1998. The PAR specified the conceptual approach that would be used to evaluate
the potential human health risks associated with the site. The following are the components of the
HHRA as specified in the work plan:

Data Collection and Evaluation
Exposure Assessment

Toxicity Assessment

Risk Characterization

Uncertainties in risk assessment
Preliminary remediation goals (PRGs)

DATA COLLECTION AND EVALUATION

The first step of the Risk Assessment, Data Collection and Evaluation, is Section 2.0 of this report.
This section includes a summary of site sample data collected as part of CDM’s Rl (Appendix A).
Subsets of the chemicals of concern (COCs) identified in each environmental matrix (i.e., soil,
sediment, surface water, and building materials) and Area of Concern (AOC) were selected for
detailed analysis. The primary selection criteria for these chemicals included 1) the chemical
concentrations in various media; 2) a chemical concentration-toxicity screen (Appendix B); 3) the
frequencies of detection; 4) the physical/chemical parameters; 5) the degree of toxicity, mobility,
and persistence in the environment; and 6) historical information about site activities and the
chemicals reliably associated with these activities. Media- and AOC-specific COCs are presented
in Appendix C.
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EXPOSURE ASSESSMENT

In the second step, Exposure Assessment, qualitative or quantitative estimates of the magnitude,
frequency, duration, and routes of exposure were made. Numerous pathways through which
chemical contaminants could possibly migrate from potential sources to existing receptors were
identified. Receptor groups (i.e., human populations) that might potentially be exposed as a result
of the presence of one or more chemicals in the environment were also identified. Typically, these
receptor populations include persons who might be exposed via ingestion of, dermal contact with,
or inhalation of a contaminated medium, such as surface soil. Receptors who might be exposed
under present or potential future land or water use scenarios were evaluated, as appropnate.

Exposure point concentrations for COCs were estimated based on the 95 percent Upper Confidence
Limit (UCL) on the arithmetic mean (Appendix D). However, if the maximum detected
concentration for achemical was lower than the 95 percent UCL concentration, the actual maximum
detected concentration was utilized in the estimation of chemical intakes. In such cases, the
maximum detected concentration was used to prevent potential overestimation of potential human
health impacts.

Daily chemical intakes via ingestion, dermal contact, or inhalation routes were quantitatively
evaluated based on the 95 percent UCL estimate and site-specific, medium-specific, and receptor-
specific intake variables. Chronic daily intakes were estimated in the Risk Assessment depending
on the specific receptor population being evaluated. As previously stated, exposures were estimated
for the reasonable maximum case exposure scenario (RME), which employs the 95 percent UCL
(exposure point) concentration and RME assumptions. It should be noted that the Risk Assessment
assumes that no reduction in exposure concentrations occurs due to natural physical/chemical
processes, site remediation or institutional controls. The results of this evaluation are provided in
the Exposure Assessment (Section 3.0) of the Risk Assessment.

TOXICITY ASSESSMENT

The third step of the Risk Assessment is the Toxicity Assessment. The purpose of the toxicity
assessment was to weigh available toxicological evidence regarding the potential for a particular
chemical contaminant to cause adverse health effects in exposed individuals and to provide, where
possible, an estimate of the relationship between the extent of exposure to a chemical contaminant
and the increased likelihood and/or severity of adverse health effects (EPA, 1989a).

EPA has performed the toxicity assessment step for numerous chemicals and has made available the
resulting toxicity information and toxicity values, which have undergone extensive peer review;
however, data analysis and interpretation are still required. These established toxicity values were
obtained from the Integrated Risk Information System (IRIS) data base (November 1998), which is
updated monthly, or from the Health Effects Assessment Summary Tables (HEAST) FY 1997 -
Annual, if no value was found in IRIS. The Superfund National Center for Environmental
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Assessment (NCEA) was consulted for other specific chemical toxicity values, as directed by
HEAST, when no value was shown.

A toxicity profile for each COC was developed using EPA toxicity assessments and accompanying
values (Appendix E). When toxicity values were not available for a specific chemical. the chemical
was qualitatively discussed. The toxicity values and the limitations of use of the toxicity values have
been described in the Toxicity Assessment (Section 4.0) of the Risk Assessment.

RISK CHARACTERIZATION

In the last step of the Risk Assessment process, Risk Characterization, the chronic daily intake for
each chemical to which a given receptor group might be exposed is multiplied by the cancer slope
factor to estimate potential risk since only the hazard index is calculated by a comparison.
Quantitative estimates of the carcinogenic risks and noncarcinogenic health effects associated with
each exposure pathway are presented for current and potential future land uses of the site.

The risks resulting from exposures to carcinogens were estimated based on the following
assumptions (EPA, 1989a):

o A linear relationship exists between the intake of a carcinogenic substance over a
lifetime and the risk of cancer (the linearized multistage model of carcinogenesis
assumes that the dose-response relationship will be linear in the low-dose portion of
‘the multistage model dose-response curve).

. Cancer risks from exposures to all carcinogens via all intake routes are additive.

The potential for noncarcinogenic effects was evaluated by comparing an exposure level over a
specified time period with a reference dose derived for a similar exposure period. Section 5.0 of this
Risk Assessment presents the Risk Characterization. Spreadsheet calculations are presented in
Standard Tables 7 and 8 of this report.

UNCERTAINTIES IN RISK ASSESSMENT

Because of the number of assumptions required during the Risk Assessment process, some degree
of uncertainty is inevitably associated with the risk and hazard estimates. These uncertainties have
been addressed both qualitatively and quantitatively (i.e., central tendency calculations) in Section
6.0, Uncertainties in Risk Assessment. Central tendency calculations are presented in Tables 7 and
8 of this report.
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PRELIMINARY REMEDIATION GOALS

Risk-based preliminary remediation goals (PRGs) are initial concentration goals for individual
chemicals for specific medium and land use combinations. Whether PRGs are required for a site
depends on the calculated site risk and hazard estimates, the existence of Applicable or Relevant and
Appropriate Requirements (ARARs), and the existence of superseding EPA guidance on action
levels. Generally, if risk and hazard estimates do not exceed the EPA target risk range of 10™to 10°®
for carcinogens or one for noncarcinogens, and PRGs are clearly defined by ARARs, PRGs need not
be calculated for the Site. In addition, EPA may use it’s discretion to estimate PRGs were risks are

between 1.0E-04 to 1.0E-6. PRGs for this Site are presented in Appendix F and discussed in Section
7.0 of the Risk Assessment.

SUMMARY
A summary of the results of the Risk Assessment is presented in Section 8.0 of this report.
REFERENCES

The PAR and HHRA were prepared in accordance with EPA Region II and other EPA risk
assessment guidance documents and the on-line data base listed below.

o Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part
A (EPA, 1989a).

o Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part
D (EPA, 1998a).

. Exposure Factors Handbook (EPA, 1997a).

. Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors (EPA, 1991a).

. Guidance for Data Useability in Risk Assessment (EPA, 1992a).
. Dermal Exposure Assessment: Principles and Applications (EPA, 1992b).
. Health Effects Assessment Summary Tables FY-1997 Annual (EPA, 1997b).

o Integrated Risk Information System (On-line data base of toxicity measures)
(EPA, 1998Db).
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1.2 SITE DESCRIPTION AND HISTORY

The Horseshoe Road Complex Site is located in Sayreville (Lots 1.01 and 1.03 in Block 246 and
Lots 2.02 through 2.04 in Block 256), Middlesex County, New Jersey (Figure 1). The abandoned
site (Figure 2), situated near the Raritan River, includes three adjoining areas of concem: (1) the
Horseshoe Road Drum Dump (HRDD); (2) the Atlantic Development Corporation (ADC) Area; and
(3) the Sayreville Pesticide Dump (SPD). The Atlantic Resource Corporation (ARC) is also located
in the complex, but it is not part of the National Priorities List (NPL) site. The site, which consists
of several abandoned industrial buildings and warehouses, is bordered to the north by the Raritan
River, to the east by Conrail railroad tracks and easement, and to the west and south by wooded
areas.

The area surrounding the site is used for both residential and industrial purposes. At least 47
residences are located within an one-mile radius of the site, while several hundred single family and
multi-resident buildings are located within a two-mile radius. New Jersey Steel Corporation operates
a facility approximately one-half mile to the southwest. The Middlesex County Utilities Authority
(MCUA) operates a water treatment plant on the northern side of the site and a MCUA trunk line
and a maintenance right of way cuts through the ARC and ADC properties. The Sayreville Water
Company, which supplies water to approximately 14,000 people, maintains wells, recharge lagoons,
and force mains several miles south of the site on Borden town Road.

For over 30 years, various operations were conducted at the Horseshoe Road Complex including the
manufacturing of epoxy resins, roofing materials, paint pigments, and pharmaceuticals. Poor waste
handling practices and the dumping of waste materials resulted in site-wide contamination. In
addition, releases of copper, lead, methoxychlor, lindane, phenol, bis(2-ethylhexyl)phthalate,
chloroform, 1,2-dichloroethane, and mercury to the Raritan River have also been reported.

Investigations by EPA and the New Jersey Department of Environmental Protection (NJDEP) have
documented contamination of the site’s surface and subsurface soil, surface water and sediment, and
groundwater. Elevated levels of volatile organic, semivolatile organic, pesticide, dioxin,
polychlorinated biphenyls (PCBs), and inorganic contamination have been detected in the site media.

To date, EPA has conducted more than nine removal actions that have addressed immediate public
health threats and that have restricted site access. Removal actions, which began in 1987, included
the removal of 3,000 drums, both buried and located on the ground surface, the remediation of
mercury and dioxin spills, the removal and disposal of tank and vat materials, and the excavation and
disposal of contaminated soils and debris.

The site was proposed for inclusion on the EPA Superfund NPL in June 1993 and was listed in
September 1995.
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2.0 DATA COLLECTION AND EVALUATION

In the first step of the HHRA, Hazard Identification, the samples collected and the chemicals
analyzed for, by medium, are discussed. The HHRA includes a summary of the locations sampled
in the R, the number of samples collected, and the analyses conducted on the samples from each
media. As part of the RI, samples were collected from one stratigraphic boring sample, 12 surface
soil samples, 187 soil boring samples, 15 DNAPL soil samples and one DNAPL groundwater
sample, and 38 test pit samples; two rounds of groundwater samples (19 monitoring wells and 40
samples); one supplementary groundwater sampling round from seven newly installed wells (eight
samples); nine groundwater screening samples from eight LNAPL/groundwater screening borings;
one round of surface water samples from 27 locations (29 samples); one round of sediment samples
from 39 locations (42 samples); 45 samples of building flooring and underlying soils; and 11
building material and building dust samples. Sample locations are presented in Figure 3 (surface
soil, soil boring, DNAPL borings, LNAPL and groundwater screening borings, building flooring,
test pits, and shallow monitoring wells), and Figure 4 (surface water, sediment, and building
material).

2.1 MEDIA TO BE EVALUATED

The environmental media to be quantitatively evaluated in the HHRA include surface soil,
subsurface soil, groundwater, surface water, sediment, and building materials. Air is discussed
qualitatively in the HHRA. The following is a summary of specific data sets for each medium to be
used in the evaluation of present and potential future human health risks.

2.1.1 SOIL
Surface Soil

In October 1997, surface soil samples were collected at eleven locations at the site. The samples
included two background samples (SSO1 and SS02), four samples (SS03 through SS06, and SS20
(duplicate of SS03)) from ADC, and six samples (SSO7 through SS11) from ARC. All of the surface
soil samples were analyzed for Target Compound List (TCL) VOCs, TCL Extractables, and Target
Analyte List (TAL) Metals, Toxicity Characteristic Leaching Procedure (TCLP) - TC VOCs, - TC
Extractables, - TC Inorganics. In addition, 8 of 11 samples were also analyzed for hexavalent
chromium, dioxin, total organic carbon (TOC), pH, and grain size. Two aqueous field blanks were
collected with the surface soil samples. The field blank samples were analyzed for TCL VOCs, TCL
Extractables, TAL Inorganics, hexavalent chromium, and dioxin.

Surface soil samples were also collected from the shallow depth (0 to 1 foot) of soil borings. Seven
samples were collected from HRDD, 14 from ADC, 15 from SPD, and 13 from ARC.

Summaries of the surface soil data collected from each AOC are presented in Appendix A.
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Subsurface Soil

In November and December 1997, soil borings were conducted at 49 locations at the site. Seventeen
borings were installed in SPD. Fifteen (15) borings were installed in ADC. Six borings were
instalied in HRDD. Twelve borings were installed in ARC. Please note that soil boring SB-22 was
counted in both ARC and HRDD. Multiple samples (3 to 5) were collected from each boring.
Samples were typically collected at a shallow depth (O to 1 foot), intermediary depths (one to three
samples) ranging from 2 to 24 feet, and a deep depth (28 to 30 feet or 32 to 34 feet). A total of 187
soil boring samples were collected, including eleven duplicate samples. CDM Federal also collected
one sample (2 to 4 feet below ground surface) from the stratigraphic boring STB-2.

Each soil boring sample, including the stratigraphic boring sample, was analyzed for TCL VOCs,
TCL Extractables, and TAL Inorganics. Twenty-eight selected samples were analyzed for additional
analytes, including TCLP-TC VOCs, -TC Extractables, and -TC Metals, hexavalent chromium,
TOC, pH, and grain size. In addition, 17 aqueous field blank samples were collected. Field blank
samples were analyzed for TCL VOCs, TCL Extractables, TAL Inorganics, and hexavalent
chromium, when applicable.

Summaries of the subsurface soil data collected from each AOC are presented in Appendix A.
Test Pits

Test pits were excavated at twelve locations at the site in January 1998. Six test pits were excavated
in SPD. Six test pits were excavated in HRDD. Two to seven samples were collected from each test
pit. A total of 38 test pit samples were collected, including 34 soil samples, 2 aqueous samples, and
2 soil duplicate samples. Each test pit soil sample was analyzed for TCL VOCs, TCL Extractables,
and TAL Inorganics. One of the aqueous samples was analyzed by Method 8321A and HPCL, and
the second aqueous sample was analyzed as a corrosive liquid. Seven aqueous field blank samples
were collected and analyzed for TCL VOCs, TCL Extractables, and TAL Inorganics.

Summaries of the test pit soil data collected from each AOC are presented in Appendix A.

2.1.2 GROUND WATER

Two rounds of groundwater sampling of 19 monitoring wells were conducted at the site. The
sampling rounds occurred in February 1998 and March 1998. After a review of the initial data,
CDM Federal installed seven additional monitoring wells. These seven wells were sampled in June
1998. Five wells are located at SPD, including two background wells. Seven wells are located at

ADC. Eight wells are located at ARC. Four wells are located at HRDD. Several monitoring welis
monitor more than one AOC, therefore, these wells are counted more than once.
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Samples were also collected, during the February sampling round, from the four MCUA wells that
are adjacent to the site’s northern boundary. Twenty groundwater samples were collected during
each round, including one duplicate sample, during the first two sampling rounds. Eight
groundwater samples, including one duplicate, were collected during the supplemental sampling
round.

All groundwater samples were analyzed for low concentration VOCs, TCL Extractables, TAL
Inorganics, nitrate/nitrite, ammonia, total Kjeldahl nitrogen (TKN), biological oxygen demand
(BOD), chemical oxygen demand (COD), TOC, total dissolved solids (TDS), total suspended solids
(TSS), alkalinity, methane, ethane, ethene, sulfate, chloride, and iron (Fe*?). In the February and
March sampling rounds, ten blanks were collected. In the supplemental sampling round, seven
blanks were collected, including one method, three field, and three trip blanks.

Summaries of the groundwater data collected from each AOC are presented in Appendix A.
LNAPL Borings / Groundwater Screening Points

A total of eight LNAPL Borings / Groundwater Screening Points were installed to screen the water
table to identify floating product in the vicinity of identified potential source area. Five screening
points were located in ADC, three were in SPD, and one was located in ARC. Several locations are
part of more than one AOC and, therefore, the sample numbers are counted twice. One groundwater
sample was collected from each groundwater screening point. A total of nine samples, including one
duplicate, were collected. Samples were analyzed for TCL VOCs and TCL SVOCs. One aqueous
field blank sample was collected and analyzed for TCL VOCs and TCL SVOCs. One trip blank was
analyzed for TCL VOCs.

2.1.3 SURFACE WATER

Surface water samples were collected from 27 locations in October 1997. Three surface water
locations were in SPD, twelve in ADC, eight in ARC, two in HRDD, three from locations along the
Raritan River, and one in the Downstream Marsh (DSM). Several locations are part of more than
one area of concern and, therefore, the sample numbers are counted twice. Thirty surface water
samples were collected, including three background and three duplicate samples. Each surface water
sample was analyzed for TCL VOCs, TCL Extractables, TAL Inorganics, TDS, alkalinity, and
hardness. Nine samples were also analyzed for hexavalent chromium. Six trip blank samples were
also collected and analyzed for TCL VOCs.

Summaries of the surface water data collected from each AOC are presented in Appendix A.
2.14 SEDIMENT

Sediment samples were collected at the same 27 locations as surface water samples. Twelve
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additional sediment samples were collected at ADC (3), DSM (2), HRDD (4), and ARC (1), and
Raritan River (3). Several locations are part of more than one area of concern and. therefore, the
sample numbers are counted twice. Two duplicate sediment samples and six aqueous field blank
samples were also collected. Sediment samples were analyzed for TCL VOCs, TCL Extractables,
TAL Metals, pH, TOC, and grain size. Thirteen sediment samples were also analyzed for
hexavalent chromium and dioxin. Field blank samples were analyzed for TCL VOCs., TCL
Extractables, TAL Inorganics, hexavalent chromium, and dioxin.

Summaries of the sediment data collected from each AOC are presented in Appendix A.
2.1.5 BUILDING MATERIALS
Building Flooring

Building flooring samples were collected at 13 locations in November 1997 and January 1998.
Seven of these locations are in the ADC and six are in the ARC. At each location, a sample of the
concrete floor and two or three samples of the soil under the floor were collected. Soil samples were
collected up to 6 to 8 feet below ground surface. A total of 45 samples were collected, including six
duplicate samples. Floor and soil samples were analyzed for TCL VOCs, TCL Extractables, TAL
Inorganics. Floor samples were also analyzed for TCLP - TC VOCs, - TC Extractables, - TC
Inorganics, corrosivity, reactivity, and ignitability. Five aqueous field blank samples were collected
and analyzed for TCL VOCs, TCL Extractables, and TAL Inorganics.

Building Material and Building Dust

Building material and dust samples were collected in October 1997. Six locations were in ARC and
four locations were in ADC. Eleven samples, including one duplicate, were collected and analyzed
for TCL VOCs, TCL Extractables, TAL Inorganics, TCLP- TC VOC, - TC Extractables, - TC
Inorganics, corrosivity, reactivity, ignitability, dioxin, and hexavalent chromium. Two aqueous
field blank samples were collected and analyzed for TCL VOCs, TCL Extractables, TAL Inorganics,
dioxin, and hexavalent chromium.

Summaries of the building floor and subsurface soil, and building material and dust data collected
from each AOC are presented in Appendix A.

2.2 TREATMENT OF DATA

Summaries of the data from each environmental media by AOC are presented in Appendix A. The
tables include the frequency of detection, the range of detected concentrations, the location of the
maximum detected concentration, and the range of non-detect concentrations for each detected
chemical. The frequency of detection is reported as the number of samples with detected
concentrations divided by the number of analyzed samples. For the purposes of these tables when
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evaluating duplicate results, the sample result and duplicate result are counted as individual samples.

Blanks, including field, trip, and laboratory, and rejected data (i.e., qualified with "R") were not be
included in the frequency tally or range of concentrations.

2.2.1 DATA QUALITY

As part of the data evaluation process, the quality of data was evaluated in the data validation phase.
All RI data were validated in accordance with EPA Region II data validation protocols. However,
it should be noted that the data from certain samples and analytes were qualified. In general, data
with qualifiers that indicate uncertainties in concentrations but not identity were utilized in this Risk
Assessment. Rejected data, qualified with an "R", will not used in this Risk Assessment because the
chemical's identity and concentration are uncertain. Data qualified with a "U" were used in this Risk
Assessment, as appropriate, in producing data summary tables and in calculating 95 percent UCLs
(as one-half the method detection limit).

The data qualifiers associated with the site’s database are as follows:

. The "*" qualifier indicates for inorganics that duplicate analysis was not within
control limits.

o The "J" qualifier indicates for all chemicals that the reported concentration is
estimated.
o The "B" qualifier indicates for organics that the reported concentration is estimated

because it was detected in both the sample and in the associated blank; for
inorganics, the "B" qualifier indicates that the reported value is less than the contract
required detection limit but greater than the instrument detection limit.

. The "E" qualifier indicates for organics that the concentration exceeds the calibration
range of the gas chromatograph/mass spectrometry (GC/MS) instrument; for
inorganics, the "E" qualifier indicates that the value is estimated due to matrix
interferences.

. The "N" qualifier for organics indicates that there is only presumptive evidence for
their presence; for inorganics, the "N" qualifier indicates that the spiked sample
recovery is not within control limits.

o The "D" qualifier for organics indicates that the chemical was identified in an
analysis at a secondary dilution factor.

o The "U" qualifier for all chemicals indicates that the chemical was not detected at the
reported detection limit.
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2.3 CRITERIA FORTHESELECTION OF CHEMICALS OF POTENTIAL CONCERN

Because of the large number of chemicals detected at the site, those retained for quantitative analysis
in this HHRA were selected as the most significant (i.e., greatest contributors to risks/hazards). A
subset of the chemicals identified in each environmental matrix (i.e., surface soil, subsurface soail,
sediment, surface water, and building/dust materials) and AOC were selected for detailed analysis.
The primary selection criteria for these chemicals included 1) the chemical concentrations in various
media; 2) a chemical concentration-toxicity screen; 3) the frequencies of detection; 4) the
physical/chemical parameters; 5) the degree of toxicity, mobility, and persistence in the
environment; and 6) historical information about site activities and the chemicals reliably associated
with these activities.

The potential health impact of a chemical is influenced by the relationship of concentration and
toxicity. A chemical detected at high concentrations that may exhibit low noncarcinogenic toxicity
may have less impact on human health than a potential carcinogen detected at relatively low
concentrations. Therefore, a chemical concentration - toxicity screening procedure was performed
for all chemicals detected in the specific AOCs for surface soil, subsurface soil, surface water,
sediment, and building materials to aid in the determination of which chemicals were likely to
contribute significantly to potential risks and hazards (Appendix B).

Individual chemical scores (or risk factors) were calculated for each medium and AOC as follows:
Rij = (Cij) (Tij)

Where:
R;;= risk factor for chemical I in medium j
= concentration of chemical I in medium j
= toxicity value for chemical I in medium j
(i.e., slope factor or 1/oral reference dose)

T,

For conservatism, the maximum detected concentration of each chemical was used in the calculation
(EPA, 1989a). For the purposes of these tables when evaluating duplicate results, the sample result
and duplicate result are considered as individual concentrations. The chemical-specific risk factors
per area were summed to obtain a total risk factor for all chemicals for each area. Separate total risk
factors were calculated for carcinogens (using the appropriate slope factors) and noncarcinogens
(using the appropriate oral reference doses). The ratio of the risk factor for each chemical in each
area in a medium to the total risk factor for each area in a medium provided the relative contribution
from each chemical in each area in a medium. A contribution of 1 percent was used as a lower limit
and chemicals contributing at least 1 percent were selected as COCs (EPA, 1989a).

For the evaluation of chromium in the concentration-toxicity screens, total chromium was speciated
into its +3 and +6 valence states using a ratio of 6:1, respectively, per the IRIS data base. However,

HHRA.DOC 10/6/99

11

400137



actual site data indicates the hexavalent chromium was not detected at the site. Therefore, all
chromium is assumed to be in the +3 valence state.

No toxicity values (e.g., reference dose/cancer slope factor) for lead are currently available from
EPA sources. However, the lead concentrations present in surficial soil were compared to EPA
recommended lead screening levels of 400 ppm for residential settings and a range of 750 to 1750
ppm for commercial/industrial land uses.

The selected chemicals of concern (COCs) are presented in Appendix C.
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3.0 EXPOSURE ASSESSMENT

The objective of this section is to present the analysis for selecting potential exposure pathways to
be evaluated in the HHRA. An exposure pathway analysis describes the transport of a chemical
from the source of release to the exposed individual. An exposure pathway links the sources,
locations, and types of environmental patterns to determine significant pathways of human exposure.
As defined in EPA’s Risk Assessment Guidance for Superfund (RAGS), an exposure pathway has
four elements:

. Source and mechanism of chemical release

. Release or transport mechanism

. Point of potential human contact (exposure point)
. Exposure route at the contact point

Numerous pathways through which chemical contaminants could possibly migrate from potential
sources to existing receptors were identified. Receptor groups (i.e., human populations) that might
potentially be exposed as a result of the presence of one or more chemicals in the environment were
identified. Typically, these receptor populations include persons who might be exposed via
ingestion of, dermal contact with, or inhalation of a contaminated medium, such as surface soil.
Receptors who might be exposed under present or potential future land or water use scenario were
evaluated. '

The following presents the basic process for identifying and selecting exposure pathways in the
PAR. An environmental medium contaminated by a previous release can be a contaminant source
for other media. The identification of potential release mechanisms and receiving media were
determined utilizing site histories and data from existing reports. Potential release sources,
mechanisms of release, and receiving media that have been identified for the Horseshoe Road
Complex Site include the following:

. Surface runoff from contaminated surface soil into surface water; episodic overland
flow resulting from lagoon overflow, spills, or leaking containers; and seepage of
contaminated groundwater into surface water.

. Leaching from surface or buried wastes into soil.
. Leaching from surface or buried wastes and contaminated soil into groundwater.
. Leaching from surface or buried wastes and contaminated soil into sediment; surface

runoff and episodic overland flow from surface wastes and contaminated surface soil;
and seepage of contaminated groundwater into sediment.

. Direct uptake of contaminated air, soil, groundwater, surface water, sediment, or
other biota by biota.
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. Volatilization of chemicals from surface soil, surface water, or spills into the air: and
fugitive dust generation from contaminated surface soil or building matenals.

The fate and transport of the chemicals from release media were then considered to identify media
that are receiving or that may receive site-related chemicals. Points of potential contact with
chemically contaminated media (or sources) by human receptors were then considered. After
exposure points were identified, potential exposure routes (i.e., ingestion, dermal contact, inhalation)
were selected.

3.1 IDENTIFICATION OF EXPOSURE PATHWAYS

Complete exposure pathways for the Horseshoe Road Complex Site were selected by integrating the
information above and are presented in Standard Table 1. Standard Table 4 presents the exposure
variables to be used in the daily intake calculations for each complete exposure pathway.

3.1.1 SOIL

Surficial soil at the site may have been contaminated by direct spillage or from surface runoff.
Subsurface soil may be contaminated as a result of leaching and downward migration of mobile
contaminants. Exposure to soil contamination was considered for trespassers, residents, site
workers, and construction workers under present- and potential future-use conditions. The ingestion,
dermal contact, and inhalation routes of exposure have been considered for each of these receptors.
Justification for the inclusion or exclusion of these exposure routes from quantitative evaluation is
presented in Table 1.

Currently, there are no residents, site workers or construction workers at the site. There is both
residential and commercial development within a one-mile radius of the site. The most likely current
receptors for surficial soil are area residents/trespassers. Although ADC and ARC are completely
surrounded by a chain link fence, with some minor institutional controls to prevent entry to the
facility, entry to the site has occurred as evidenced by vandalism. According to the Sayreville
Zoning Office, the site is located in an area that is currently zoned for heavy manufacturing and there
are no future plans to change this zoning status. Therefore, surface soil may serve as both current
and future exposure medium for trespassers, and a future exposure medium for site workers and
construction workers. Ingestion, dermal contact, and inhalation of VOCs and particulates are
potential exposure routes for surficial soil.

Subsurface soil is not an exposure medium under present-use conditions, since construction activities
involving excavation are not currently in progress at the site. In the future, if excavation activities
or significant soil erosion occurs and land use is unchanged or developed for commercial/industrial
uses, potential receptors are trespassers, site workers, and construction workers. Potential exposure
routes are ingestion, derrnal contact, and inhalation of VOCs and particulates.

Per EPA Region II CERCLA guidance, arsenic, cadmium, chiordane, DDT, TCDD (dioxin), PAHs
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(benzo(a)pyrene), PCBs (Aroclor 1254 and 1242), pentachlorophenol, generic default for SVOCs.
and inorganics were quantitatively evaluated for the dermal contact pathway for the soil matrix.

The inhalation of VOCs pathway was eliminated from the risk assessment based on the results of
the soil chemical concentration-toxicity screens and the selected chemicals of potential concern.
Almost all of the COCs for soils were nonvolatiles (PAHs, PCBs, pesticides, and inorganics).

3.1.2 GROUNDWATER

Potable water is supplied to the Borough of Sayreville by the Sayreville Water Company, which
maintains wells (drawing from the Old Bridge Member) and recharge lagoons within several miles
south of the south. Although residences within the vicinity of the site are connected to the Borough
of Sayreville’s municipal water system, it is not known if some residents use residential well water
for non-potable purposes. Although the potential exists for the site to be redeveloped for
commercial/industrial uses, it is not likely that the site would be disconnected from the municipal
water system and site groundwater used for potable uses.

In addition, the Conceptual Hydrogeologic Model developed for the site (Section 3.5.4 of the RI
report) indicates the site is near the top of the Woodbridge clay unit. Regionally, the Woodbridge
clay is part of an aquiclude that separated the Farrington and Old Bridge aquifers. The Farrington
aquifer does not exist below the Woodbridge clay at the site. The Old Bridge Sand outcrops to the
south, where it is both stratigraphically and topographically higher than the site. Therefore, the
Horseshoe Road site is hydraulically isolated from the two regional aquifers.

Therefore, there is no complete exposure pathway for site groundwater under current and foreseeable
future uses of the site. Justification for the inclusion or exclusion of scenarios for quantitative
evaluation is presented in Table 1.

3.1.3 SURFACE WATER

Historical sampling at the site indicated surface water and sediment contamination. Onsite surface
water and sediment (e.g., pond, stream, drainage channels and wetlands) and associated surface
water run-off may currently be contacted by area residents/trespassers. Run-off from the site into
the Raritan River may potentially pose a threat to residents using the river for recreational purposes
and ingesting shellfish caught in the river. In the future, the area along the Raritan River may be
developed into a public area, including a boardwalk, park, and retail shops. Incidental exposure to
surface water may occur in this developed area. The potential exposure routes include ingestion of
and dermal contact with surface water. Inhalation of VOCs released from surface water was
eliminated as a pathway from the risk assessment based on the results of the surface water chemical
concentration-toxicity screens and the selected chemicals of potential concern. Almost all of the
COC:s for surface water are nonvolatiles (inorganics). Justification for the inclusion or exclusion of
scenarios for quantitative evaluation is presented in Table 1.

HHRADOC 10/6/99

15

400142



3.1.4 SEDIMENT

Current receptors for sediment in onsite water bodies and the Raritan River include area
residents/trespassers. Potential future receptors include residents who may come in direct contact
with sediment during recreational activities. In the future, the area along the Raritan River may be
developed into a public area, including a boardwalk, park, and retail shops. Incidental exposure to
sediment may occur in this developed area. The potential exposure routes include ingestion of and
dermal contact with sediment. Justification for the inclusion or exclusion of scenarios for
quantitative evaluation is presented in Table 1.

3.1.5 BUILDING MATERIAL AND DUST

In the future, redevelopment of the site for commercial/industrial uses may occur. If the existing
buildings are used, site and construction workers may be potentially exposed to building materials.
The potential exposure routes are ingestion and dermal contact. Workers are not likely to be exposed
to building floor concrete and subsurface soils below the floor, therefore exposure to these surfaces
were not quantitatively evaluated. In general, concentrations of compounds were detected at higher
concentrations in building materials, than the building floor concrete and soils below the floor.
Therefore, the risks calculated for site workers and construction workers should be protective of less
frequent exposures to these other surfaces. Justification for the inclusion or exclusion of scenarios
for quantitative evaluation is presented in Table 1.

3.2 EXPOSURE POINT CONCENTRATIONS

Concentrations at potential exposure points (any point of potential contact with a contaminated
medium) were developed for each COC and AOC in surface soil, subsurface soil, surface water,
sediment, and building materials for use in calculation of daily intakes. Because of the uncertainty
associated with any estimate of exposure concentration, the 95 percent UCL on the arithmetic mean
1s used for this variable. If there is a large variability in measured or modeled concentrations, the
95 percent UCL may exceed the maximum measured or modeled values, in which case, the
maximum detected or modeled value is used. Although this concentration does not reflect the
maximum concentration that could be contacted at any one time, it is considered a reasonable
estimate of the concentration likely to be contacted over time, because long-term contact with the
maximum concentration is not a reasonable assumption.

For the site’s database, a lognormal distribution was assumed. The formula used to calculate the
95 percent UCL for a lognormal distribution is as follows:

UCL =g (*x * 0:5s2 + sH/Vn-1)

Where:
UCL = upper confidence limit
e = constant (base of the natural log, equal to 2.718)
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mean of the transformed data

standard deviation of the transformed data

H-statistic (i.e., from table published in Gilbert, 1987)
number of samples

3 T >
(|

In calculating this value, non-detects were accounted for by using one-half the SQL. If one-half the
SQL exceeded the maximum detection, the maximum detection was utilized as the default value.
Duplicate samples were averaged prior to calculating the UCLs. The average concentrations is
presented in the UCL tables as “Sample ID-AV”. EPCs for subsurface soils were based on samples
collected from less than 15 feet. Depths of greater than 15 feet are deeper than the depth of typical
excavation activities.

Appendix D presents the calculated 95 percent UCL concentrations used to estimate carcinogenic
risks and noncarcinogenic hazards. Standard Tables 3.1 through 3.5 present the medium-specific
exposure point concentration summaries.

3.3 CALCULATION OF DAILY INTAKES

To assess the potential carcinogenic risks and health hazards to human populations quantitatively
based on the present-use and potential future-use scenarios discussed in Section 3.1, daily intakes
were calculated. For daily intakes, intakes are averaged over a lifetime for carcinogenic chemicals
and over the period of exposure for noncarcinogens. The daily intake is expressed in terms of the
mass of the chemical contaminant per unit of body weight over the averaging time (mg chemical/kg
body weight-day).

Equations presented and described in RAGS (EPA, 1989a) were used to estimate daily intakes from

ingestion and dermal contact exposures. These equations and values used for daily intake
calculations are presented in Standard Tables 4.1 through 4.13.
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4.0 TOXICITY ASSESSMENT

In the toxicity assessment portion of the risk assessment, the relationship between the potential level
of exposure (dose) and the likelihood and/or severity of adverse effects (response) were evaluated.
As part of this evaluation, available toxicity values or dose/response parameters for the chemicals
detected at the site were compiled. These dose/response parameters were used in the chemical
concentration-toxicity screens and integrated with chemical intake levels derived in exposure
assessment to characterize the level of potential risks and health effects.

Dose/response parameters have been developed by EPA for the evaluation of both noncarcinogenic
and carcinogenic effects of exposure to humans. The oral and inhalation reference doses (RfDs) are
the toxicity values used to evaluate noncarcinogenic effects resulting from exposure. The oral and
inhalation cancer slope factors (CSFs) are used to evaluate potential carcinogenic effects. Oral RfDs
and inhalation reference concentrations (RfCs), as well as SFs derived for oral and inhalation
exposures, are available through EPA's on-line Integrated Risk Information System (IRIS) and
Health Effects Assessment Summary Tables (HEAST) Annual FY-1997. When a value was not
available through these sources, the EPA’s National Center for Environmental Assessment (EPA-
NCEA) was consulted.

4.1 NONCARCINOGENIC EFFECTS
4.1.1 DEFINITION AND DERIVATION OF REFERENCE DOSES

Toxicity values are available depending on the exposure route (oral or inhalation), the critical effect,
and the length of exposure (e.g., chronic) to be evaluated. Chronic and subchronic oral and
inhalation RfDs may be used to evaluate noncarcinogenic effects. A chronic RfD is defined as an
estimate of a daily exposure level for the human population, including sensitive subpopulations, that
is likely to be without an appreciable risk of harmful effects during a lifetime. Chronic RfDs are
specifically developed to be protective of long-term exposure to a chemical, and are defined as
exposure periods exceeding seven years (approximately ten percent of a human lifetime of 70 years).
Subchronic RfDs are used to characterize potential noncarcinogenic effects associated with shorter-
term exposure periods between 2 weeks and approximately 7 years.

RfDs are derived by EPA based on the concept of a threshold. For many noncarcinogenic effects,
protective mechanisms may exist which must be overcome before an adverse effect is manifested.
A range of exposure levels may be tolerated by an organism before an adverse effect occurs. In the
development of the RfDs, human epidemiological and clinical studies, and experimental animal
studies are reviewed to identify the upper-bound of the tolerance range (i.e., maximum subthreshold
level) which is protective of sensitive individuals in the population. The no observed adverse effect
level (NOAEL) or lowest observed adverse effect level (LOAEL) is generally used to describe this
level and is the basis for the derivation of the RfD. Uncertainty and modifying factors are then
applied to the NOAEL, depending on the quality and the applicability of the available animal or
human toxicity study, as the final step in the derivation of the RfD. The resultant oral RfD is
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expressed in terms of unit concentration of a chemical (mg) per unit body weight (kg) per unit time
(day) or mg/kg/day.

Inhalation RfCs, expressed in mg/m’, are derived by interim methods adopted by EPA in 1988.
These methods differ slightly from those used for the derivation of RfDs because of (1) dynamics
of the respiratory system and its diversity across species, and (2) differences in physicochemical
properties of chemical contaminants, such as size and shape of a particle. The RfC value is reported
as a concentration in air (mg/m’), although it may be converted to a corresponding inhaled dose
(mg/kg/day) by dividing by 70 kg body weight and multiplying by 20 m*/day inhalation rate.

4.1.2 RfDS FOR DETECTED CHEMICAL CONTAMINANTS

Chronic oral RfDs, primary target organs, and the uncertainty factors associated with them for
chemicals detected in historical site investigations are presented in Standard Table 5.1. These RfDs
were used in the concentration-toxicity screens to select contaminants of concern (COCs), and in the
calculation of ingestion and dermal noncarcinogenic hazard quotients (Standard Table 7). No COCs
were evaluated for inhalation exposures, therefore, no inhalation reference concentrations were
applicable (Standard Table 5.2). In addition, no special case chemicals were evaluated, therefore,
no toxicity values were applicable for special case chemicals (Standard Table 5.3).

42 CARCINOGENIC EFFECTS
4.2.1 DEFINITION AND DERIVATION OF SLOPE FACTORS

The carcinogenic slope factor and the accompanying weight-of-evidence classification are used to
evaluate potential human carcinogenic risks associated with exposures. The hypothesized
mechanism of carcinogenesis is based on the concept of nonthreshold effects (i.e., there is essentially
no level of exposure to a chemical that does not pose some probability of generating a carcinogenic
response).

In defining the potential carcinogenicity of a chemical contaminant to humans, EPA first evaluates
the sufficiency of evidence of carcinogenicity from available data. The evidence is characterized
separately for human and animal studies as sufficient, limited, adequate, no data, or evidence of no
effect. The characterizations of these two sets of data are evaluated in combination and the chemical
is assigned a "weight-of-evidence" classification. EPA has five groups of classification which are
as follows:

A - Human Carcinogen.
Bl - Probable Human Carcinogen. Limited human data are available.
B2 - Probable Human Carcinogen. Sufficient evidence of carcinogenicity in
animals and inadequate or no evidence in humans.
C - Possible Human Carcinogen.
D - Not Classifiable as to human carcinogenicity.
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E - Evidence of noncarcinogenicity for humans.

For Group A, B1, and B2 carcinogens, EPA typically derives a carcinogenic slope factor. Slope
factors for Class C carcinogens are derived on a case-by-case basis. The slope factor defines
quantitatively the relationship between dose and response as the plausible upper-bound estimate of
the probability of a response (i.e., development of cancer) per unit intake of a potential carcinogen
over a lifetime.

The slope factor is derived by EPA by selecting the most appropriate data set, extrapolating to lower
doses, determining equivalent human doses for the appropriate route of exposure (ingestion or
inhalation), and application of uncertainty factors. The resultant slope factor is expressed in terms
of risk per unit concentration of the chemical (mg) per unit body weight (kg) per unit time (day) or

(mg/kg/day)".
4.2.2 SLOPE FACTORS FOR DETECTED CHEMICAL CONTAMINANTS

Oral slope factors and weight-of-evidence classifications for potentially carcinogenic chemicals
detected in historical site investigations are presented in Standard Table 6.1. These cancer slope
factors (CSFs) were used in the concentration-toxicity screens to select contaminants of concern
(COCs), and in the calculation of ingestion and dermal carcinogenic risks (Standard Table 8). No
COCs were evaluated for inhalation exposures, therefore, no inhalation slope factors were
applicable (Standard Table 6.2). In addition, no special case chemicals were evaluated, therefore,
no toxicity values were applicable for special case chemicals (Standard Table 6.3).
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5.0 RISK CHARACTERIZATION

In this section of the risk assessment, toxicity and exposure assessments were integrated into
quantitative and qualitative expressions of carcinogenic risk and noncarcinogenic hazards. The
estimate of risk and hazard were expressed numerically in spreadsheets contained in Standard Tables
7 and 8. Tables represent the reasonable maximum exposure as indicated by the abbreviation RME
after the table number.

The potential for noncarcinogenic effects was evaluated by comparing an exposure level over a
specified time period with a reference dose derived for a similar exposure period. This ratio of
exposure to toxicity is referred to as a hazard quotient. The hazard index is the sum of the HQs.
This hazard index assumes that there is a level of exposure below which it is unlikely even for
sensitive populations to experience adverse health effects. If the hazard index exceeds 1, there may
be concern for potential noncancer effects, however, this value should not be interpreted as a
probability. Generally, the greater the hazard index above unity, the greater the level of concern.
Calculation of non-cancer hazards are presented in Standard Tables 7.1 through 7.13.

Carcinogenic risks are estimated as the incremental probability of an individual developing cancer
over a lifetime as a result of exposure to a potential carcinogen. Per RAGS guidance, the slope
factor converts estimated daily intakes averaged over a lifetime of exposure directly to incremental
risk of an individual developing cancer. This carcinogenic risk estimate is generally an upper-bound
value since the slope factor is often an upper 95" percentile confidence limit of the probability of
response based on experimental animal data used in the multistage model. Calculation of cancer
risks are presented in Standard Tables 8.1 through 8.13.

In general, EPA recommends a target value or a risk range (i.e., hazard index = 1 orrisk = 10* to
10°°) as threshold values for potential human health impacts. The results presented in the spreadsheet
calculations were compared to these target values. These values aid in determining the objectives
of the baseline risk assessment which include determining whether additional response action is
necessary at the site, by providing a basis for determining residual chemical levels that are
adequately protective of human health, by providing a basis for comparing potential health impacts
of various remedial alternatives, and to help support selection of the no-action remedial alternative,
where appropriate.

Carcinogenic risks and noncarcinogenic hazard indices are summarized for each receptor by
medium, exposure route, and exposure point (Standard Table 9).

A summary for each receptor by medium, exposure route, and exposure point that trigger the need
for cleanup are presented in Standard Table 10.
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5.1 QUANTITATIVE RESULTS OF CARCINOGENIC RISK AND
NONCARCINOGENIC EFFECTS EVALUATION

5.1.1 AREA RESIDENTS (TRESPASSERS)

The results of carcinogenic risk and noncarcinogenic hazard index calculations for current and future
area residents (trespassers) are presented in Standard Table 9.1. For AOC 1 - HRDD, exposures to
area residents (trespassers) were evaluated for surface soil, surface water, and sediment. The total
risk across all media and all exposure routes is 2.3E-05. The total hazard index across all media and
all exposure routes is 0.71.

For AOC 2 - ADC, exposures to area residents (trespassers) were evaluated for surface soil, building
materials, surface water, and sediment. The total risk across all media and all exposure routes is
3.2E-04. This risk is primarily attributed to carcinogenic PAHs in building materials. The total
hazard index across all media and all exposure routes is 3.3. The total HI for the skin is 3.1
attributed to arsenic in surface soil and sediment. In addition, lead was detected in surficial soils at
concentrations exceeding EPA’s recommended lead screening level of 400 ppm for residential
settings.

For AOC 3 - SPD, exposures to area residents (trespassers) were evaluated for surface soil, surface
water, and sediment. The total risk across all media and all exposure routes is 1.0E-06. The total
hazard index across all media and all exposure routes is 0.071.

For AOC 4 - ARC, exposures to area residents (trespassers) were evaluated for surface soil, building
materials, surface water, and sediment. The total risk across all media and all exposure routes is
3.3E-05. The total hazard index across all media and all exposure routes is 7.3. The total HI for
whole body/blood is 6.0 attributed to antimony in building materials, and for immune system is 1.2
attributed to PCBs in sediment and building materials. In addition, lead was detected in surficial
soils at concentrations exceeding EPA’s recommended lead screening level of 400 ppm for
residential settings.

For AOC 5 - DSM, exposures to area residents (trespassers) were evaluated for surface water, and
sediment. The total risk across all media and all exposure routes is 8.3E-05. The total hazard index
across all media and all exposure routes is 2.1. The total HI for skin is 2.1 attributed to arsenic in
sediment.

For AOC 6 - RR, exposures to area residents (trespassers) were evaluated for surface water, and
sediment. The total risk across all media and all exposure routes is 4.2E-05. The total hazard index

across all media and all exposure routes is 1.1. The total HI for skin is 1.1 attributed to arsenic in
sediment.
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5.1.2 RESIDENTS

Adults - The results of carcinogenic risk and noncarcinogenic hazard index calculations for current
and future adult residents are presented in Standard Table 9.2a. For AOC 5 - DSM, exposures to
adult residents were evaluated for shellfish, surface water, and sediment. The total risk across all
media and all exposure routes is 3.9E-04 attributed to arsenic in sediment. The total hazard index
across all media and all exposure routes is 2.6. The total HI for skin is 2.6 attributed to arsenic in
sediment.

For AOC 6 - RR, exposures to adult residents were evaluated for shellfish, surface water, and
sediment. The total risk across all media and all exposure routes is 1.9E-04 attributed to arsenic in
sediment. The total hazard index across all media and all exposure routes is 1.3. The total HI for
skin is 1.2 attributed to arsenic in sediment.

Children - The results of carcinogenic risk and noncarcinogenic hazard index calculations for future
child residents are presented in Standard Table 9.2b. For AOC 5 - DSM, exposures to child residents
were evaluated for surface water, and sediment. The total risk across all media and all exposure
routes is 6.1E-04 attributed to arsenic in sediment. The total hazard index across all media and all
exposure routes is 16. The total HI for skin is 16 attributed to arsenic in sediment.

For AOC 6 - RR, exposures to child residents were evaluated for surface water, and sediment. The
total risk across all media and all exposure routes is 3.1E-04 attributed to arsenic in sediment. The
total hazard index across all media and all exposure routes is 8.1. The total HI for skin is 8.0
attributed to arsenic in sediment.

5.1.3 SITE WORKERS

The results of carcinogenic risk and noncarcinogenic hazard index calculations for future site
workers are presented in Standard Table 9.3. For AOC 1 - HRDD, exposures to site workers were
evaluated for surface soil, subsurface soil, and test pit soil. The total risk across all media and all
exposure routes is 1.3E-03. This risk is primarily attributed to PCBs in surface soil and test pit soil,
and arsenic in test pit soil. The total hazard index across all media and all exposure routes is 13. The
total HI for skin is 5.8 primarily attributed to arsenic in test pit soil, for whole body/blood is 3.5
attributed to antimony in test pit soil, and for the immune system is 3.1 primarily attributed to PCBs
in test pit soil.

For AOC 2 - ADC, exposures to site workers were evaluated for surface soil, subsurface soil, and
building materials. The total risk across all media and all exposure routes is 3.4E-02. This risk is
attributed to carcinogenic PAHs in surface soil, subsurface soil, and building materials, PCBs in
surface soil and subsurface soil, arsenic in surface soil, subsurface soil, and building materials, and
1,2-dichloroethane in subsurface soil. The total hazard index across all media and all exposure
routes is 41. The total HI for the skin is 34 attributed to arsenic in surface soil and subsurface soil,
for kidney is 1.5 primarily attributed to fluoranthene and pyrene in building materials, and for
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reproductive effects is 2.3 attributed to methoxychlor in surface soil and subsurface soil. Lead was
detected in surficial soils at concentrations within EPA’s recommended screening range of 750 to
1750 ppm for commercial/industrial uses.

For AOC 3 - SPD, exposures to site workers were evaluated surface soil, subsurface soil, and test
pit soil. The total risk across all media and all exposure routes is 7.9E-04. This nisk is primarily
attributed to hexachloroethane in test pit soil, PCBs in test pit soil, arsenic in surface soil, subsurface
soil, and test pit soil, and carcinogenic PAHs in surface soil and test pit soil The total hazard index
across all media and all exposure routes is 68. The total HI for kidney is 63 attributed to
hexachloroethane in test pit soil, and for the immune system is 2.6 attributed to PCBs in test pit
soils.

For AOC 4 - ARC, exposures to site workers were evaluated surface soil, subsurface soil, and
building materials. The total risk across all media and all exposure routes is 2.7E-03. The total
hazard index across all media and all exposure routes is 100. This risk is attributed to 2,3,7,8-TCDD
equivalents in surface soil and building materials, arsenic in surface soil and building materials,
PCBs in surface soil and building materials, and carcinogenic PAHs in surface soil. The total HI for
whole body/blood is 84 attributed to antimony in building materials, for immune system is 14
attributed to PCBs in building materials, and for the skin is 2.2 attributed to arsenic in building
materials. Lead was detected in surficial soils at concentrations exceeding EPA’s recommended
screening range of 750 to 1750 ppm for commercial/industrial uses.

5.1.4 CONSTRUCTION WORKERS

The results of carcinogenic risk and noncarcinogenic hazard index calculations for future
construction workers are presented in Standard Table 9.4. For AOC 1 - HRDD, exposures to
construction workers were evaluated for surface soil, subsurface soil, and test pit soil. The total risk
across all media and all exposure routes is 3.4E-05. The total hazard index across all media and all
exposure routes is 10. The total HI for whole body/blood is 4.4 attributed to antimony in test pit soil,
for skin is 4.3 primarily attributed to arsenic in test pit soil, and for the immune system is 1.2
attributed to PCBs in test pit soil.

For AOC 2 - ADC, exposures to construction workers were evaluated for surface soil, subsurface
soil, and building materials. The total risk across all media and all exposure routes is 5.9E-04. This
risk is attributed to carcinogenic PAHs in building materials. The total hazard index across all media
and all exposure routes is 28. The total HI for the skin is 26 attributed to arsenic in surface and
subsurface soil, and for reproductive effects is 1.1 attributed to methoxychlor is surface soil and
subsurface soil. Lead was detected in surficial soils at concentrations within EPA’s recommended
screening range of 750 to 1750 ppm for commercial/industrial uses.

For AOC 3 - SPD, exposures to construction workers were evaluated surface soil, subsurface soil,
and test pit soil. The total risk across all media and all exposure routes is 1.5E-05. The total hazard
index across all media and all exposure routes is 31. The total HI for kidney is 28 attributed to
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hexachloroethane in test pit soil, and for the immune system s 1.1 attributed to PCBs in test pit soil.

For AOC 4 - ARC, exposures to construction workers were evaluated surface soil, subsurface soil,
and building materials. The total risk across all media and all exposure routes is 7.6E-05. The total
hazard index across all media and all exposure routes is 120. The total HI for whole body/blood is
110 attributed to antimony in building materials, for immune system is 5.5 attributed to PCBs in
building materials, and for the skin is 1.7 attributed to arsenic in building materials. Lead was
detected in surficial soils at concentrations exceeding EPA’s recommended screening range of 750
to 1750 ppm for commercial/industrial uses.

52 COPCS AND MEDIA/EXPOSURE POINTS THAT TRIGGER THE NEED FOR
CLEANUP

Cancer risk and non-cancer hazard information for only those COPCs and media/exposure points
that trigger the need for cleanup (the risk drivers) are presented in Standard Table 10. In accordance
with the National Oil and Hazardous Substance Pollution Contingency Plan (NCP) Section 300.430
(e)(2) for known or suspected carcinogens, acceptable exposure levels are generally concentration
levels that represent an excess upper-bound lifetime cancer risk to an individual of between 10 and
10°. Per RAGS Part B: Development of Risk-Based Preliminary Remediation Goals (USEPA,
1991b), for noncarcinogenic effects, the NCP does not specify a range, but it is generally appropriate
to assume a hazard index equal to 1.

5.2.1 AREA RESIDENTS (TRESPASSERS)

The COPCs and media/exposure points for current and future area residents (trespassers) that trigger
the need for cleanup are presented in Standard Table 10.1.

For AOC 2 - ADC, total risk for area residents (trespassers) exceeds 10-4 and the total HI exceeds
1.0. The risk exceedance is primarily attributed to carcinogenic PAHs in building materials. The
HI exceedance is attributed to arsenic in surface soil and sediment. In addition, lead was detected
in surficial soils at concentrations exceeding EPA’s recommended lead screening level of 400 ppm
for residential settings.

For AOC 4 - ARC, the total HI exceeds 1.0. The HI exceedance is primarily attributed to antimony
in building materials. The individual HQs for Aroclor-1254 in building materials and sediment are
less than 1. Lead was detected in surficial soils at concentrations exceeding EPA’s recommended
lead screening level of 400 ppm for residential settings.

For AOC 5 -DSM, the total HI exceeds 1.0. The HI exceedance is attributed to arsenic in sediment.

For AOC 6 - RR, the total HI exceeds 1.0. The exceedance is attributed to arsenic in sediment.
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5.2.2 RESIDENTS

Adaults - The COPCs and media/exposure points for current and future adult residents that trigger
the need for cleanup are presented in Standard Table 10.2a.

For AOC 5 - DSM, total risk for adult residents exceeds 10-4 and the total HlI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in
sediment.

For AOC 6 - RR, total risk for adult residents exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in
sediment.

Children - The COPCs and media/exposure points for future child residents that trigger the need
for cleanup are presented in Standard Table 10.2b.

For AOC 5 - DSM, total risk for child residents exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in surface
water and sediment.

For AOC 6 - RR, total nisk for child residents exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in
sediment.

5.2.3 SITE WORKERS

The COPCs and media/exposure points for future site workers that trigger the need for cleanup are
presented in Standard Table 10.3.

For AOC 1 - HRDD, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to PCBs and arsenic in surface soil and test pit soil. The HI exceedance is
attributed to primarily to antimony, PCBs and arsenic in test pit soil.

For AOC 2 - ADC, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to carcinogenic PAHs in surface soil, subsurface soil, and building
materials, arsenic in surface soil, subsurface soil, and building materials, and PCBs in surface and
subsurface soil. The HI exceedance is attributed to arsenic and methoxychlor in surface and
subsurface soil, and fluoranthene and pyrene in building materials.

For AOC 3 - SPD, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is primarily attributed to hexachloroethane, PCBs, and arsenic in test pit soil. In addition,
arsenic in surface soil and subsurface soil also attributed to the total risk exceedance. The HI
exceedance is attributed to hexachloroethane and PCBs in test pit soil.
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For AOC 4 - ARC, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is primarily attributed to 2,3,7,8-TCDD, PCBs and arsenic in building matenials. In
addition, PCBs and arsenic in surface soil attributed to the total risk exceedance. The HI exceedance
is attributed to antimony, PCBs, and arsenic in building materials. Lead was detected in surficial
soils at concentrations exceeding EPA’s recommended screening range of 750 to 1750 ppm for
commercial/industrial uses.

5.2.4 CONSTRUCTION WORKERS

The COPCs and media/exposure points for future construction workers that trigger the need for
cleanup are presented in Standard Table 10.4.

For AOC 1 - HRDD, the total HI for construction workers exceeds 1.0. The HI exceedance is
attributed to primarily to antimony, PCBs and arsenic in test pit soil.

For AOC 2 - ADC, total risk for construction workers exceeds 10-4 and the total HI exceeds 1.0.
The risk exceedance is attributed to carcinogenic PAHs in building materials. The HI exceedance
is attributed to arsenic and methoxychlor in surface and subsurface soil.

For AOC 3 - SPD, the total HI for construction workers exceeds 1.0. The HI exceedance is
attributed to hexachloroethane, copper, and PCBs in test pit soil.

For AOC 4 - ARC, the total HI for construction workers exceeds 1.0. The HI exceedance is
attributed to antimony, PCBs, and arsenic in building materials. Lead was detected in surficial soils
at concentrations exceeding EPA’s recommended screening range of 750 to 1750 ppm for
commercial/industrial uses.
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6.0 UNCERTAINTIES IN RISK ASSESSMENT

The primary areas of uncertainty and limitations are qualitatively discussed in this section. As in
any risk assessment, the estimates of potential health threats (carcinogenic risks and noncarcinogenic
health effects) for the Horseshoe Road Complex site has numerous associated uncertainties. In
general, the primary areas of uncertainty include the following:

. Environmental data

. Exposure pathway assumptions
. Toxicological data

. Risk characterization

Uncertainty is always involved in the estimation of chemical concentrations. Errors in the analytical
data may stem from errors inherent in sampling and/or laboratory procedures. One of the most
effective methods of minimizing procedural or systematic error is to subject the data to a strict
quality control review. This quality control review procedure helps to eliminate many laboratory
errors. However, even with all data vigorously validated, it must be realized that error is inherent
in all laboratory procedures.

The lack of site-specific exposure measurements requires that estimates be made on the basis of
literature values and/or professional judgement. These types of estimates were required in the
evaluation of exposure scenario input parameters. For example, assumptions were made for the
exposure time, frequency, and duration of potential chemical exposures as well as for the quantity
of ingested and/or inhaled chemical contaminants. In general, assumptions were made based on
reasonable maximum exposures.

Other standard assumptions used throughout this risk assessment are assumed to represent average
values (i.e., 70 kg average adult body weight) or upper-bounds of potential exposure (i.e., inhalation
rate) and have been used as appropriate.

Other sources of error in the risk assessment can stem from the use of estimated concentrations and
can arise during the calculation of 95 percent UCLs. For example, one-half the SQL was used in the
95 percent UCL calculation as a proxy concentration for non-detect chemicals per RAGS (USEPA,
1989a).

Toxicological data uncertainty is one of the largest sources of error in this risk assessment.
Numerous uncertainties are associated with USEPA-derived toxicity values used in risk assessment.
However, these uncertainties tend to be conservative by overestimating risks. One source of
uncertainty may include using dose-response information from effects observed at high doses in
animals to predict adverse health effects from low level exposures to humans in contact with the
chemical in the environment. Another source may be the use of dose-response information from
short-term exposure studies to predict the effects of long-term exposure and vice versa.
Uncertainties may also arise from using dose-response information in animals to predict human

HHRA.DOC 10/6/99

28

400158



health effects and from homogeneous animal and healthy human populations to predict effects likely
to be observed in the general population which consists of individuals with varying sensitivities. In
addition, the inability to quantitatively evaluate all chemicals detected at the site due to the lack of
sufficient toxicological data may result in underestimation of risks and/or health effects.

Other toxicological data uncertainty in this risk assessment includes the use of the benzo(a)pyrene
oral slope factor in conjunction with relative potency values to develop slope factors for numerous
other carcinogenic PAHs, the combining of carcinogens with different weights-of-evidence in the
calculation of risk; and the combining of noncarcinogens with different toxicity endpoints in the
calculation of hazard index values.

Uncertainty is also involved in the calculation of risk and hazard estimates via the dermal contact
with soil pathway. Only specific chemicals could be quantitatively evaluated via this route since
these are the only chemicals detected in site soil which have USEPA Region II recommended soil
dermal absorption factors. The potential exists to underestimate risks/impacts via this pathway since
all other chemicals detected in the soil could only be qualitatively addressed. An additional source
of uncertainty may include the use of an oral reference dose to evaluate dermal exposure (i.e.,
arsenic, PCBs).

As a result of the uncertainties described above, this risk assessment should not be construed as
presenting absolute risks or hazards. Rather, it is a conservative analysis intended to indicate the
potential for adverse impacts to occur, based on a reasonable maximum exposure.

6.1 CENTRAL TENDENCY CALCULATIONS

Central tendency is a statistical measure that identifies the single most representative value for an
entire distribution of values. As aquantitative measure of uncertainty in this risk assessment, central
tendency calculations have been performed utilizing 50" percentile input parameters (i.e., exposure
duration) in the risk and hazard index calculations as opposed to the more conservative parameters
generally used in risk assessment calculations. Ninetieth percentile input parameters are used in the
risk assessment for calculation of risk and hazard index values in a given pathway so that the
combination of all intake variables results in an estimate of the RME for that pathway. The RME
is the maximum exposure that is reasonably expected to occur at a site.

The 50" percentile values used in the central tendency calculations are considered to be
representative of the general receptor population, but may underestimate the true carcinogenic risk
and/or noncarcinogenic health effects to sensitive receptors. Standard Table 4 presents the exposure
parameters to be utilized in the calculation of central tendency for those exposure pathways which
have results in exceedance of the 1.0E-04 for carcinogens and 1 for noncarcinogens. These
parameters were based on RAGS (USEPA, 1989a), Exposure Factors Handbook (USEPA, 1997),
Region II guidance.

Standard Tables 7.CT and 8.CT present the results of the central tendency calculations. The
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receptors, media, and exposure pathways which have results in exceedance of the 1.0E-04 for
carcinogens and 1 for noncarcinogens are summarized below and in Standard Tables 9.CT and
10.CT.

6.1.1 RESIDENTS

Children - For AOC 5 - DSM, total risk for future child residents exceeds 10-4 and the total HI
exceeds 1.0. The risk and HI exceedance is attributed to arsenic in sediments.

For AOC 6 - RR, the total HI exceeds 1.0. The HI exceedance is attributed to arsenic in sediments.
6.1.2 SITE WORKERS

For AOC 2, total nisk for future site workers exceeds 10-4 and the total HI exceeds 1. The risk
exceedance is attributed to carcinogenic PAHs in building materials. For the total HI of 1.4, none
of the His for specific target organs exceed 1.

For AOC 4, total risk for future site workers exceeds 10-4 and the total HI exceeds 1. The risk
exceedance is attributed to 2,3,7,8-TCDD equivalents and arsenic in building materials. The HI
exceedance is primarily attributed to antimony in building materials.

6.1.3 CONSTRUCTION WORKERS

For AOC 2, total risk for future construction workers exceeds 10-4 and the total HI exceeds 1. The
risk exceedance is attributed to carcinogenic PAHs in building materials.

For AOC 4, the total HI exceeds 1. The HI exceedance is attributed to antimony, PCBs, and arsenic
in building materials.
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7.0 PRELIMINARY REMEDIATION GOALS
7.1  DEFINITION OF PRELIMINARY REMEDIATION GOALS

Chemical-specific preliminary remediation goals (PRGs) are concentration goals for individual
chemicals for specific medium and land use combinations at CERCLA sites. In this section,
chemical-specific PRGs were developed based on the risk assessment (i.e., risk-based calculations).
Available site-specific parameters were used in place of default parameters to reflect site-specific
conditions. Risk-based PRGs are initial guidelines only; they do not establish that cleanup to these
goals is warranted. A risk-based concentration will be considered a final remediation level after
analysis in the RI/FS and ROD.

For this risk assessment, risk-based PRGs are needed for chemicals in medium with a cumulative
cancer risk of greater than 1.0E-04 and where a hazard index is greater than 1. Upon review of the
spreadsheet calculations for site soils, surface, sediment, and building materials several exceedances
of the USEPA's target levels were noted. EPA will use it’s discretion to estimate PRGs were risks
are between 1.0E-04 to 1.0E-6.

The risk-based equations used reflect the potential risk from exposure to a chemical given a specific
pathway, medium, and land use combination. By setting the risk at 10°® for a carcinogen and the
hazard index equal to 1 for a noncarcinogen, the concentration term (risk-based PRG) can be
calculated. The formulae to be used were obtained from the RAGS Human Health Evaluation
Manual, Part B: Development of Risk-Based Preliminary Remediation Goals (EPA, 1991b) and
site-specific equations and assumptions presented in Standard Table 4. Risk-based PRGs for the
applicable carcinogenic and the noncarcinogenic compounds in site medium are presented in
Appendix F.
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8.0 SUMMARY OF THE BASELINE RISK ASSESSMENT

In this baseline human health risk assessment, the site matrices surface soil, subsurface soil, surface
water, sediment, and building materials at the Horseshoe Road Complex site were quantitatively
evaluated for potential health threats to human receptors via the ingestion and dermal contact routes
of exposure. Receptors including trespassers (area residents), residents (adults and children), site
workers, and construction workers were evaluated under present and potential future land use
conditions, as appropriate. The estimates of risk and hazard and the greatest chemical contributors
to these estimates have been presented and discussed.

Chemicals of potential concern were selected for each matrix based on criteria outlined in RAGS
(USEPA, 1989a) and are presented in Appendix C. The chemicals of potential concemn included
VOCs, SVOCs, pesticides, PCBs, and inorganics. The essential nutrients (i.e., calcium, magnesium,
potassium, and sodium) were not quantitatively addressed as their potential toxicity is significantly
lower than other inorganics at the site, and most existing toxicological data pertain to dietary intake.

Exposure routes and human receptor groups were identified and quantitative estimates of the
magnitude, frequency, and duration of exposure were made. Exposure points were estimated using
the 95 percent UCL calculation. Chronic daily intakes for the ingestion, and dermal contact routes
were calculated for the reasonable maximum exposure (i.e., using 95 percent UCL concentrations
and the 90" and 95" percentile exposure parameters).

In the toxicity assessment, current toxicological human health data (i.e., reference doses, reference
concentrations, and slope factors) were obtained from various sources and were utilized in the order
as specified by RAGS (USEPA, 1989a). Toxicological profiles for the chemicals of potential
concern have been developed and are presented in Appendix E.

Risk characterization involved integrating the exposure and toxicity assessments into quantitative
expressions of risks/health effects. Specifically, chronic daily intakes are multiplied by the cancer
slope factors to estimate potential risk since only the hazard index is calculated by comparison. The
carcinogenic risks and noncarcinogenic hazard index values calculated for the site are based on the
reasonable maximum exposure (the highest exposure reasonably expected to occur at a site). The
intent is to estimate a conservative exposure case that is still within the range of possible exposures.

In accordance with the National Oil and Hazardous Substance Pollution Contingency Plan (NCP)
Section 300.430 (e)(2) for known or suspected carcinogens, acceptable exposure levels are generally
concentration levels that represent an excess upper-bound lifetime cancer risk to an individual of
between 10 and 10°°. Per RAGS Part B: Development of Risk-Based Preliminary Remediation
Goals (USEPA, 1991b), for noncarcinogenic effects, the NCP does not specify a range, but it is
generally appropriate to assume a hazard index equal to 1.

In general, the USEPA recommends target values or ranges (i.e., risk of 10 to 10 or hazard index
of one) as threshold values for potential human health impacts (USEPA, 1989a). These target values
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aid in determining the objectives of the baseline human health risk assessment which include
determining whether additional response action is necessary at the site, by providing a basis for
determining residual chemical levels that are adequately protective of human health, by providing
a basis for comparing potential health impacts of various remedial alternatives, and to help support
selection of the "no action” remedial alternative, where appropnate.

In summary, a review of the overall carcinogenic risks and noncarcinogenic hazards for the various
AOCs, matrices, and receptor populations showed a number of exceedances of the USEPA's target
risk range of 10™ to 10°®.

Site-specific uncertainties relating to the risk assessment were qualitatively addressed in Section 6.0.
In accordance with standard risk assessment practice, central tendency calculations were performed
as a quantitative measure of uncertainty in the risk assessment. The 50" percentile parameters to be
used in these calculations and presented in Standard Table 4 were assumed to be representative of
the general population. These central tendency calculations, however, have the potential to
underestimate true risks/hazard indices for sensitive receptors.

Finally, risk-based PRGs were calculated for industrial land use for COCs with risks greater than
1.0E-04 and hazard indices greater than 1. Risk-based PRGs are initial guidelines only and do not
establish that cleanup to these goals is required. A risk-based concentration is considered a final
remediation level only after analysis in the RI/FS and ROD.
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY
Scenario | Medum | Exposure | Exposwe | Recepir | Recept Exposure | OnShel | Type o " Rationalefor Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
"Current Soi | Suface | Aentic DevelopmentCom. | AreaResidents | Youth |  Ingeston | OnSts | Quant |The site is not cumently used for industry. The facility has some minor
Soil Horseshoe Roed Drum Dump | (Trespassers) Dermal Contact Quant® | institutional controis to prevent entry to the site, however entry has
Sayrevitle Pesticide Dump Inhalation of VOCs Qual** d as evid d by vandali
Atlantic Resources Corp. and Particulates
Residents Adult Ingestion On-Site None | At present, the site does not serve as ¢ residential property.

& Child Dermal Contact None

inhalation of VOCs None
and Particulates

Site Workers Adult ingestion On-Site None | The site's industrial operations have been abandoned. Therefore, thare are
Dermal Contact None | no site workers currently at the site.

Inhalation of VOCs None

and Panticulates
Construction Adutt Ingestion On-Site None | Construction work involving excavation activity is not currently in progress
Workers Dermal Contact None | ot the site.

inhalation of VOCs None

and Particulates
Lo - L. . e —_— -
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Medium Point
" Soh ‘Subeurfece | Aantic Development Corp.
Soil Horseshoe Road Drum Dump
Sayreville Pesticide Dump
Atientic Resources Corp.

TABLE 1

SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Population

Aren Residents

(Trespassers)

Residents

Site Workers

& Chid

Adutt

Adult

Dermal Contact
Inhalation of VOCs
and Particulates

Ingestion
Dermal Contact
Inhalation of VOCs
and Particulates

Ingestion
Dermal Contact
Inhalation of VOCs
and Particulates

Ingestion
Dermat Contact
inhalation of VOCs
and Particulates

On-Site

None

Page 2 of 10

atthe site. Therefore, no subsurface soll is ible for

Construction work involving excavation activity is not currently in progress
at the site. Theretore, no subsurtace soll is ible for contact

C tion work involving ration activity s not currently in progress
atthe sits. Therefore, no rface soil is ible for contact

Construction work involving excavation activity is not currently in progress
st the site. Therefore, no subsurface soil Is ible for contact

EXPPATHS.xis 09/23/99
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY
Exp Exposure Recep Recep Exp On-Site/ Type of ) R-ﬂmabfanocOonuEndu;bn
Medium Point Population Age Route ON-Site Analysis of Exposure Pathway
Building Atisntic Development : rea Residents Adult Ingestion On-Site Quant | The site is not currently used for industry. The facility has some minor
Materials Atiantic Resources Corp. (Trespassers) & Chitd Dermnal Contact Quant* | institutional controls to prevent entry to the site. However, entry has occurred
Inhatation of Qual** | as evidenced by vandalism.
Particulates
Residents Adult Ingestion On-Site None | At present, the site does not serve gs a residential property.
& Chid Dermal Contact None
inhsiation of None
Particulates
Site Workers Aduit ingestion On-Site None | The aite's industria! operations have been abandoned. Therefore, there are
Dermal Contact None | no site workers cutrently st the site.
Inhalation of None
Particulates
Construction Adutt ingestion On-Site None | Construction work involving excavation activity is not currently in progress
Workers Dermmal Contact None | at the site.
Inhalation of None
Particulates [

EXPPATHS.xis 09/23/89
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Scensto | Medium | Exposure " Exposure
Timefrarme Medium Point
~—c el s fA.-i‘-;’- S T . e

TABLE 1

SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Receptor | Recep Ex
Population Age Route
H;f;—.—, : ;dult - ir_:::—. e
& Child Dermal Contact
Inhalation of VOCs
Site Workers Aduit Ingestion
Deimal Contact
Inhalation of VOCs
Construction Adult Ingestion
Workers Dermal Contect
Inhaiation of VOCs
and Particulates

Type of

>

£§§ 71§ §§§ §

" '7101"' ‘o of B ek
of Exposure Pathway

0

At present, the site doss not serve #8 a residentisl area. Groundwater f
the site is not a potable source of drinking water for resid

The site's industrial operations have been abandoned. Therefore, there are
no site workers currently at the site.

Conatructi

st the site.

work is not ty in prog!

EXPPATHS.xis 09/23/99
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Water

Reritan River

Raritan River

Drafting Pond
Drainage Channeis

TABLE 1

SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Population Age Route
Aroa Rowidects | Youh | ingeston
(Trespassers) Dermal Contact
Inhalation of YOCs
Residents Adutt Ingestion
Area Residents Youth Ingestion
(Trespassers) Dermai Contact
Inhalation of
Particulates

Type of
Analysis
Quart
Quant
Qual**

Calarts Erard

tor or

of Exposure Pathway

Tresp may incidentally ingest and dermalty contact surfaca water in
the Raritan River, drafting pord, drainage channeis and wetiands.
E to VOCs rek water into air will be

qualitatively evalusted.

d from surf

Residents may ingest shelifish caught in the Raritan River that have been
potentially impacted by site contaminants d into surteace water.

Tresp may iy ingest and d sediment in
the Raritan River, drafting pond, drainage ch is and ds.
Exp to particulates d from sedi into ambient air will be

P

qualitatively evalusted.

Page 5 of 10
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Scenark BExp Bxposure
Timelframe Medium Poirnt
Fuwe | Sol | Swiace | Asentic DevelopmentCorp
Soll Horseshos Road Drum Dump
Sayrevifle Pesticide Dump
Allantic Resources Corp

Recep ‘Recepic Exp Onstel | Typeot
Population Age Route Off-Site Analysis
(Treapassers) Dermal Contact Quant®
Inhatation of VOCs Quat**
and Particulates
Residents Adutt Ingestion On-Site None
& Chid Dermal Contact None
inhalation of VOCs None
and Particulates
Site Workers Adult Ingestion On-Site Quant
Dermal Contact Quant®
Inhalation of VOCs Quat**
and Particulates
Construction Adult Ingestion On-Site Quant
Workers Dermai Contact Quant®
inhaistion of VOCs Quat**
and Particulates

N

TABLE 1
SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Rath for Selects orE:" -
of Exposure Pathway
The st may be redeveloped for commercialindustial vses. Troapessing
by area residents may occur.
The site will in a8 iaVindustrial in the future.

The site may be redeveioped for
may conduct activities in outside areas.

isl/industrial uses and work

Future construction activities may occur on the site. Potential exposures
are expected to be short-term (i.e., six months)

Page 6 of 10
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVHLLE, NEW JERSEY

Mod'um Ex;;;n ) Aé;o—l;m R:oom Reaceptor Exposure o»-snu Typo& ) ’ '."‘ jonak f&;‘-‘ cti 01? Jusio
Medium Point Population Age Route Off-Site Anslysis of Exposure Pathway
Soil Horseshoe Rosd Drum Dump | (Trespassen) Desmal Contact Quant® | by ares residents may occwr. Exposure to subsurface solls may occur, #f
Seyrevilte Pesticide Dump Inhalation of VOCs Qual** | excavation ectivities are conducted.
Atantic Resources Corp. and Perticulates
Residents Adult Ingestion On-Site None | The site will in os /industrial in the future.
& Child Dermai Contact None
Inhalation of VOCs None
and Particulates
Site Workers Adult Ingestion On-Site Quant | The site may be redeveloped for ialfindustris! uses and workers
Dermal Contact Quant* | may be exposad to subsurface soils if excavation activities sre conducted.
inhalation of VOCs Qual*
and Particulates
Construction Adult Ingestion On-Site Quant | Future construction activities may occur on the site. Potential exposures
Workers Dermat Contact Quant® | to construction workers are expected to be short-term (i.e., six months).
Inhatation of VOCs Qual™
and Particulates

EXPPATHS.xis 09/23/99
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY
Exp ve 7~Expooum7 "‘7,‘: Recep Exp On-Site/ Typod 7 . ;‘V:“-'O:x“'-:‘a;fE'“E o
Medium Point Population Age Routs Oft-Site Analysis of Exposure Pathway
Bukding | Adantic DevelopmentCorp. | Ae Residents | Youth |  ingeson | OnSite | Quant |The site may be redeveloped for commercialindustriel uses. Trespassing
Materisls Atiantic Resources Corp. (Trespassers) Dermal Contact Quant® | by area residents may occur.
inhalation of Qual*
Particulates
Residents Adult ingestion On-Site None | The site may be theoretically developed for residential purposes. However,
& Child Dermal Contact None | itis assumed that the present bulidings would not be used as residences.
Inhatation of None
Particulates
Site Workers. Aduit ingestion On-Site Quant | The site may be redeveloped for {atindustrial uses snd workers
Dermal Contact Quant* | may be exposed to building materials, if the present bulidings are used.
Inhalation of Qual*
Patticulates
Construction Adutt Ingestion On-Sie Quant | Construction work inside the present site buildings may occur.
Workers Dermal Contact Quant*
Inhatation of Qual*
| Particulates

EXPPATHS xis 09/23/99
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY
Sconsdo | Medwum | Exposue | " Bposurs | Receptr | Rectp Ex onsiter | Typeof Retionale for Selection or Exclusion
Timetrame Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
Fure | Groundwater |Groundweler|  Aquier | Residents | Adut Ingestion OnSits | MNone |ifthe sie is residentielly developed in the future, 1t is not lkely that water
8 Chid Dermal Contact & OH-Site None | supply wells will be installed in the site's aquifer, since there is not sufficient
inhalation of VOCs None | yleld in the aquifer to support a well.
Site Workers Adutt Ingestion On-Site None |Hthesteis isltyfindustrially developed in the future, it is not likely
Darmal Contact None | water supply wells will be instalied in the site’s aquifer, since there is not
inhaiation of VOCs None | sufficient yleld in the aquifer to support a well.
Construction Adult Ingestion On-Site None [(Hthesieis islyfindustriaily d ped in the future, it is not likely
Workers Dermal Contact None | water supply wells will be installed in the site’s aquiter, since there is not
inhalstion of VOCs None | sufficient yield in the aquifer to support a well.
and Particulstes
bowee v b e o L S R ez L s e e

8LTOO®
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Page 10 of 10

w Medium Expown E:;;.un Recepto R ph Exp On-Sttnl 'l;ypod Rati '7!;7“' 0';: S i
Timeframe Medium Point Populstion Age Routs Off-Site Analysis of Exposure Pathway
Future Surface Surface Raritan River Ares Residents Youth Ingestion On-Site Quant | Tresp may | y ingest and dermally contact surface water in
Weter Water Drefting Pond (Trespassers) Dermal Contact Quant | the Raritan River, drafting pond., drainage ch is and wetiand:
Drainsge Channels inhalation of VOCs Qual** |Exp o VOCs d from surface water into ambient air will be
Wetlands quaiitatively evaluated.
Ravitan River Residents Adult Ingestion On-Site Quant | It is possible that the areas along the Raritan River will be developed into a
Wetlands & Chid Dermal Contact Quant | public sree, including a boardwalk, park, and retail shops.
Inhalation of VOCs Qual** | Exp to VOCs rek d from surface water into ambient air will be
qualitatively evaluated.
Future Surtace Shelitish Raritan River Residents Aduit ingestion Off-site Quart | Residents may ingest sheitfish caught in the Raritan River that have been
Water potentislly impacted by site inants released into surface water.
Future Sediment Sediment Raritan River Area Residents Youth ingestion On-Site Quant | Tresp may i y ingest and dermally contact sediment in
Dratting Pond (Trespassers) Dermal Contact Quant* [ the Raritan River, drafting pond, drainage ch is and wetland
Drainage Chartnels Inhalation of Qual** | Exposurs to particulates rel d from sediment into ambient air will be
Waetlands Particutates qualitatively eveluated.
Raritan River Residents Adult Ingestion On-Site Quant | if is possible thet the areas along the Raritan River will be developed into a
Wetiands & Child Dermal Contact Quant* | public ares, including a boardwalk, park, end reteil shops.
Inhalation of Qusi*™ |Exp o particulates red d from sediment into ambient sir will be
Particulates qualitatively evalusted.
* The d | contact pathway for soit and sediment st the site can only be quantitatively evalusted for ie, cadmium, chiordane, DDT, TCOD (dioxin), PAHs (b (a)pyrene, PCBs (Aroclor 1254 and 1242),
pentachiorophenci, generic default SVOCs, and inorgenics. Region i ntly provided dermal absorption f for these ch Is. All other chemicals will be qualitatively discussed.
** The inhaiation of VOCs and perticulstes pethways were sliminated from the risk assessment based on the results of the chemical cor ion-toxicity
performed for site media in the wroas of and the chemicals of p d. The majority of COCs were nonvolatiles (PAHs, p , PCBs, and inorganics)

6LTO00%
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Not Applicable - See Appendix A (Summary of Contaminants In Envirgnmental Media, Agpendix H(mmi:ﬂon-‘l‘oxl

(1) Minimunvindmum detected conceniralion.
(2) NAA - Refer 10 supporiing information for background decussion,
Background valuss derived from siafisical snalysis. Folow Reglonal guidance and provide supporting information.
(3) Provide reference for scresning toudcity velue.
(4) Ratonale Codes Selecton Reason:  infrequent Detection but Associated Historically (HIST)
Frequert Detection (FD)
+Eee Touicity informution Aveliable (TX)
Above Screening Levels (ASL)
Deletion Resson: Infrequent Detaction (IFD)
Background Levels (BKG)
No Toxcity Informetion (NTX)
Essental Nutrient (NUT)
Below Screening Level (BSL)

TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
HORSESHOE ROAD COMPLEX SITE
Scenario Timeframe. o
Medhu:
Exposure Medum
Expoaure Point —
(1) ) ) @ (4)
CAS Chemicel Minivum Mirkvum | Meodoum Maimum [Urits|  Location Detection | Renge of || C: Bacikground —‘—,)Pohnld Powntal | COPC | Rutionale for
Nurber Concenirsion | Quelifier | Concantrafion | Chusifier of Maximum | Frequency | Detection Used for Velue Toriclly Valus | ARAR/TBC | ARAR/TBC | Flag | Contaminant
Concentration Limits Screening Value Source Deleton
| _ NN NS IS NN SUU N i A I el | _orsetecton_

N/A = Not Applicable

SQL = Semple Quanttation Limit

COPC s Chemical of Potentiel Concem

ARAR/TBC = Appicable or Relevant and Appropriste Requirement/To Be Coneidered
MCL = Federal Maximum Contaminent Level

SMCL = S dery Med Contaminent Lovel

J = Esimated Ve

C = Carcinogenic

N = Non-Carcinogenic




TABLE 31
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Thmeframe: Current and Future
Medium: Surface Solt
Chemical Maximum EPC Reasonable Maximum Exposure Cantrat Tendency
of Qualifier Units
Potential Medium |  Medium " Medium Medium | Medium " Medium
Concermn EPC EPC EPC EPC EPC EPC
o [SSU N SR NN BN S S Vale | Ststistc |  Rationale | Vaie | Statistic | Rationale

Dieldrin ughg 24 NA (3) 120 NJ ug/kg 120 Max (0] 24 Mean-N )
Arocior-1248 ughg 1678 NA (3) 9500 NJD ug/g 9500 Max 1) 1678 Mean-N (2)
Arocior-1254 ug/kg 396 NA (3) 850 J ug/g 850 Max (L) 396 Mean-N )
Arocior-1260 ug/g 207 NA (3) 720 [»] ug/kg 720 Max 1) 207 Mean-N 2)
Aluminum mghg 7803 NA (3) 14800 mg/g 14250 95% UCL-T 3) 6975 Mean-T 3)
Antimony mo/kg 21 N/A (3) 34 mo/Ng 34 Max 1) 2.1 Mean-N (2)
Arsenic moiqg 33 NA (3) 68 * mg/kg 53 95% UCL-T (3) 0 Mean-T 3}
Cadmiuvm mg/g 23 NA () 45 mg/kp 45 Max 1) 23 Mean-N 2)
Copper mohg 186 NA (3) 433 *J mg/kg ] Max " 186 Mean-N ()
Manganese mo/Q 155 N/A (3) 420 NJ mghg 420 Max (] 155 Mean-N )
Nickel mg/kg A4 NA (3) 108 ma/kg 108 Max Q)] 44 Mean-N 2)
Siiver mo/kg 16 N/A (3) 0 mg/g 30 Max (1) 16 Mean-N )
Thattium mg/kg 0.63 NA (3) 1 B mg/kg 1 Max (1) 063 Mean-N (2)
Vanadium mghg 40 N/A (3) 78 mo/kg 64 95% UCL-T Q) 37 Mean-T 3)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normai Data (Mean-N).

N/A - Not Applicable.
(1) 95% UCL exceeds maximum detected concentration. Therefore, maimum concentration used for EPC.

(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be log normally distributed.

TI8T00V
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Aroclor-1248
Arocilor-1260
2,3,7,6-TCDO squiv.
Antimony

Arsenic

TABLE 3.1

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

'_‘;::,:;g—:“::r._:::,—_:'::'_:.‘_ .;6 :F:lnta;; LS.

Medium: Surface Sol

Exposure Medium: Surface Soil
Exposure Point: AOC2-ADC

|
i
!

0.15

§3855855585855¢
¥

N/A (3)
N/A (3)
N/A (3)
N/A (3)
NA (3)
N/A (3)
N/A 3)
N/A (3)
NA (3)
N/A (3)
N/A (3)
NA (3)
N/A (3)

Maximum
Detected

Concentration

21000

JD
JD

NJ

EPC Reasonable Maximum Exposure
Units

Medium | Medium " Medium
EPC EPC EPC

- Value | Statistic |  Rationate
uglyg 21000 Max (4]
ughg 30000 Max (1)
ug/kg 20000 Mex o)
ughg 12000 Max )
ug/kg 2300 Max 1)
ug/ig 400 Max (4]
ug/kg 740 Max (§)]
ugikg 980000 Max 0
ughg 34000 Max (4]
ughg 2500 Max (1)
ughg 0.308 Max )
mo/kg 32 95% UCL-T )
mg/g 3640 95% UCL-T 3

Statistics: Maximum Detected Value (Max); 95% UCL of Normat Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T),
Mean of Normal Data (Mean-N).

N/A - Not Applicable.

(1) 95% UCL excesds maximum detected concentration. Therefore, maximum concentration used for EPC.

(2) 95% UCL exceeds maimum detected concentration. Therefore, arithmetic average concentration used for EPC.
{3) Data assumed to be log normalty distributed.

Page 2 of 4

Central Tendency
iﬂo&l_u;n "1 Medium Médium
EPC EPC EPC

_Velue | Statistc | _ Rationale
4534 Mean-N (2)
7841 Mean-N 2)
5343 Mean-N (¢4
3251 Mean-N (2)
2532 Mean-N (2)
114 Mean-N )
200 Mean-N (2)
72823 Mean-N 2)
7359 Mean-N )
1500 Mean-N )
015 Mean-N 2)
27 Mean-T 3)
46 Mean-T (3)

09/23/99 SSEPCS.xis SSEPCS .xis
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TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Current and Future
Medium: Surface So
Exposure Medium: Surface Soil
Exposure Point: AOC3-SPD
Chemical Units | Arthmetic | 95% UCL of ]  Meximum Maximum EPC Reasonable Maximum Exposure
of Mean Normal Detected Qualifier Units
Potential Data | Concentration " Medium Medium Medium
Concemn EPC EPC EPC
- o o o . - Value ~ Statistic Rationale
Benzo(ajanthracene vog 959 N/A (3) 7300 J ughg 1701 95% UCL-T 3
Benzo{byiuoranthene vohg 998 NA (3) 7700 3 g 2683 | 95% UCLT o)
Benzo(ajpyrene ughg 797 N/A (3) €500 J ug/g 1468 95% UCL-T =)}
Indena(1,2,3-cd)pyrene vohg 704 NA (3) 4000 J ug/kg 1302 95% UCL-T <)
Methoxychior vghg | 50078 N/A (3) 650000 Jo ug/hg 650000 Max o
Alurminum mo/kg 5006 N/A (3) 14200 ma/kg 8432 95% UCL-T 3)
Antimony mo/kg 40 NA (3) 2 ma/kg 17 95% UCL-T @
Arsenic mg/hg 13 N/A (3) 2 mo/kg 24 95% UCL-T 3)
Copper mog 308 A (3) 2210 mg/kg 1519 95% UCL-T 3
Manganese mo/g %5 N/A (3) 3% ma/kg 215 95% UCL-T o)
Thakum mog 0.73 NA (3) 13 B mg/kg 0.92 95% UCL-T )
Vanadium mo/kg 0 N/A (3) 49 ma/kg 7 95% UCL-T 3)

Statistics: Maximum Detected Vaiue (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mesn of Normal Data (Mean-N).

N/A - Not Appilcable.

(1) 95% UCL excesds maximum detected concentration. Therefore, maximum concentration used for EPC.

(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed (o be jog normally distributed.

Page 3 of 4

Central Tendency
Medium | Medum |~ Medium
EPC EPC EPC
Value | Statistic |  Rationale
388 Mean-T )
337 Mean-T (3)
324 Mean-T 3)
359 Mean-T (3)
50076 Mean-N 2)
4024 Mean-T (3
16 Mean-T ()
10 Mean-T 3)
26 Mean-T (<))
58 Mean-T 3)
0.68 Mean-T ()}
28 Mean-T 3

09/23/99 SSEPCS .xis SSEPCS .xis
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Benzo(b)uoranthene
Benzo(a)pyrene
Hexachiorobutadiene
Hexachiorocyclopentadiene
Aldrin

Aroclor-1248

Aroclor-1254

Arocior-1260
2,3,7,8-TCCD equiv.

gt

Medium: Surface Soil

:s

1694

1640

1879
22720

837

0.12
6018
85
12
8.4
174
123

0.5
2016

§§82333323585554555¢

Exposure Medium: Surface Solt
Exposure Point: AOC 4-ARC

TABLE 3.1

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

[Scenario Timeframe. Current and Future

287
17
31400

Maximum

506865«

Units

§334833344555858838¢

Reasonable Maximum Exposure
Medium |  Medium Medium
EPC EpPC EPC

_Velue | Sutistc | Rationsle
2600 Max (4]
1800 Max (1)
6800 Max )
57440 95% UCL-T ()]

2 95% UCL-T 3)
891 95% UCL-T )
1944 95% UCL-T 3)
465 95% UCL-T 3
02 Max [4)]
15500 Max L)
18 95% UCL-T 3)
27 95% UCL-T 3)
a7 95% UCL-T )
591 Max (4]
461 Max 1)
296 95% UCL-T (3)
287 Max %))
072 95% UCL-T (3)
9172 95% UCL-T )

Statistics: Mmdmum Detected Vaiue (Max); 85% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (85% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mean-N).

N/A - Not Applicable.

(1) 95% UCL exceeds maximum detected concentration. Therefors, maximum concentration used for EPC.

(2) 95% UCL exceeds madmum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Deta assumed to be log normatty distributed.

Page 4 of 4

{
Central Tendency
Medium | Medium Medium
EPC EPC EPC
Value Statistic. _ Rationale
1694 Mean-N 2)
1840 Mean-N (¢d]
1879 Mean-N 2
848 Mean-T )
16 Mean-T [&)]
43 Meen-T 3)
62 Mean-T ()]
44 Mean-T 3
0.12 Mean-N 2)
6918 Mean-N (2)
as Mean-T 3
97 Mean-T )
13 Mean-T ()
174 Mean-N (2)
123 Mean-N )
21 Mean-T 3
68 Mean-N (2)
053 Mean-T 3
108 Mean-T [&)]
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TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timskrame: Future T

Medium:  Subsurface Soll

Bxposure Mediunt  Subsurface Soll

[BposrsPont: ACC1-WRDD

Chermical Units Asithmetic | 85% UCLof | Madmum Meaxdrmurm EPC Reasoneble Maximum Exposure Central Tendency
of Meen Normal Detected Quahfier Units
Concern EPC EPC 8C EPC EPC EPC

R S D S . ll_vews | smtetc | Retionsle Vee | stetetic | Rationale
Arocior-1248 ug/kg k1)) NA (3) 1300 D ug/kg 1300 Max ) 341 Mean-N @
Arocior-1254 ug/kg L] NA (3) 08 ug/kg 96 Max (U] 40 Mean-N @
Avocior-1260 ughg 787 NA () 3100 D ughg 3100 Max 0] 787 Mean-N @
Auminum mokg 8282 NA () 11800 . mo/kg 10685 25% UCL-T ()} 8056 Mean-T 3
Antimony mokg 15 NA (3) 5.1 BNJ mo/kg 5.1 Max ) 15 Mean-N @
Arsenic mg/kg 147 NA (3) 274 mg/kg 245 95% UCL-T ()] 138 Meen-T (c)]
Cedmium mokg 2.1 NA(3) 5.1 mg/kg 4.4 25% UCL-T ()] 1.8 Meen-T )
Copper mokg 402 NA () 1222 mg/kg 122 Max m 402 Mean-N @
Manganese mg/kg 244 NA (3) 488 . mg/kg 486 Max m 244 Meen-N @
Nicket mo/kg 50 NA(3) 174 mg/kg 174 Max " %0 Mean-N @
Thatlum mg/p 0.93 NA (3) 28 mg/kg 28 Max " 0.03 Mean-N @
Vanadium mg/kg 383 NA (3) 50 mg/kg 50 Max m 383 Mean-N @

Statistics: Mexdmum Detected Vaiue (Max); 85% UCL of Normal Deta (95% UCL-N); 95% UCL of Log-transformad Data (85% UCL-T); Mean of Log-transformed Deta (Mean-T);
Mean of Normal Date (Mean-N).

N/A - Not Applicable.

(1) 5% UCL sxoeeds mmdmum delected concentration. Therefore, madmum concentration used for EPC.

(2) 95% UCL exeeds mmmdmum detected concentration. Thersfore, arithmetic average concentration used for EPC.
(3) Data assurmad to be log normally distributed.

S8T00%®
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Units

§3888

Asithwretic | 85% UCL of

Mean

517
3882
1105
150

108

| Scenerio Thmeframe: Futis
Modhurt  Test Pt Solt
Bxposure Medium:  Test PR Soll
Exposurs Point; AOC1 - HRODTP

TABLE 3.2

MEDIUM-SPECIFIC EX(POSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

1346
41000

1308
707

Reasonable Maxirmum Bxposure

EPC ErC
Statistic Rationale

95% UCL-T Q@

Max )

Max )

95% UCL-T @)

95% UCL-T 0

Statistics: Maxdmum Detected Value (Max); 95% UCL of Normal Deta (95% UCL-N); 95% UCL of Log-transformed Deta (95% UCL-T); Mean of Log-transformed Deta (Mean-T);
Meen of Normal Deta (Mean-N).

N/A - Not Appiicable.
(1) 85% UCL exceads maximum detected concentration. Therefore, maximism concentration used for EPC.

(2) 93% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be log normally distributed.

98100V
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184

1103
3.2
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TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Cherrical Units Arfthimetic | 95% UCLof | Maxdmum Maximum BPC Reasonabie Maximurm Exposure
of Meen Normat Deteacted Qualifier Units

Polentiel Deta | Concentration Medum | Medium Medium
Concem EPC EPC EPC

. R _A_J ________ | R _ ~ Value | Statistic Retionsle
v el e S T S - E ( 2 7 S
1,2-Dichiorosthans ug/ig 26703 NA ) 390000 ()] ug/kg 390000 Max )
Bonzo(b)uoranthens ug/g 128 NA (3) 30000 J ug/kg 3149 95% UCL-T ()]
Benzo(a)pyrens ug/g 2143 NA () 20000 J ug/kg 47113 95% UCL-T )]
Methaeychior ug/g 64833 NA () 780000 Jo ug/kg 760000 Max (1)
Asocior-1242 ug/kg 2610 NA () 17000 Jo ug/kg 10338 85% UCL-T ()]
Arocior-1248 ug/g 7261 NA (3) 74000 J upg/kg ‘ 74000 Max [4)]
Arsenic mg/kg 130 NA () 1120 J mg/kg 828 985% UCL-T ()]
Thallum mp/kg 13 NA (3) 38 BJ mg/kg 18 95% UCL-T @A)

|

Statistics: Maximum Detacted Valus (Max); 95% UCL of Normat Deta (95% UCL-N); 95% UCL of Log-traneformed Deta (85% UCL-T); Mean of Log-transformed Data (Meen-T),
Moan of Normal Deta (Meen-N).

N/A - Not Appiicable.

(1) 83% UCL exveeds maximum detecied concentration. Thersfore, mmdrum concentration used for EPC,

(2) 5% UCL exceads maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assurmad to be log normally distributed.

Page 3 of 6

EPC EPC
Value Statistic
26703 Mean-N

490 Mean-T

563 Mean-T
64833 Mean-N
76.8 Meoan-T
72681 Moen-N

2 Mean-T

10 Mean-T
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NA ()
NA (3)
NAQ)
NA @)
NA 9)
NA 3)
NA (3)
NA Q)
NA )
NA Q)
NA Q)

Socenario Timeframe: Future
Mediunm:  Subsurface Soll
Bxposure Medium:  Subsurface Soll
Exposure Point: AOC 3 - SPD
i Pl _r =
Chemical Units Asithrmetic
of Mean
Potentlal
Concemn
Berzo(a)pyrene ug/kg 341
Arocior- 1294 ugg n
Asoclor-1260 ug/kg 78
Methoxychior ug/g 2241
Aluminum mg/kg 8287
Antimony mg/kg 0.62
Arsenic mo/xg 86
Cadmium mg/kp 0.4
Manganese my/kg <]
Thellum mog 08
Vanadium mo/kg 25.1

TABLE 3.2

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREMILLE, NEW JERSEY

goe-f

Units

Reasonable Maxdmum Exposure
EPC EPC =2
Value Statistic Rationale
<) Max (1)
164 95% UCL-T Q)
178 95% UCL-T ()]
16000 Max D)
9082 95% UCL-T ()]
0.83 95% UCL-T ()]
29 95% UCL-T ()
0.67 95% UCL-T )]
197 95% UCL-T ()]
1.2 95% UCL-T ()]
33 95% UCL-T )]

Statistics: Mendmum Delected Valus (Max); 85% UCL of Normal Dela (85% UCL-N); 95% UCL of Log-transforrred Data (95% UCL-T); Mean of Log-transformed Deta (Mean-T);

Mean of Normal Data (Meen-N).

N/A - Not Appliosble.

(1) 95% UCL exceeds maxmum detecied concentration. Therefore, mendrrum conoentration used for EPC.

(2) 95% UCL exoeeds madrmumn delected concentration. Therefore, arithmetic average concentration used for EPC.

(3) Data sssumad fo be log normally distributed.

(4) Mean conceniration exceeds the madmum concentration, due fo high detection lmits for nondetects.

88T00%
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Central Tendency
Medum | Medum Medium
EPC EPC EFC
Vaiue Stetistic  Retionale
3 Max “
36 Mean-T @)
36 Mean-T (x)]
24 Mean-N @
4108 Mean-T ()]
0.54 Mean-T )
5.0 Mean-T ()]
0.22 Mean-T ®)
23 Mean-T ®
0.65 Mean-T )
23 Mean-T 3)
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TABLE 3.2
MEDIUM-SPECIFIC EX(POSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREWILLE, NEW JERSEY

Scenario Timefrane: Future
Mediunt Test Pk Solt
Exposure Mediunt  Test PRt Solt
Emmfbl@Aoc 3; SPD-TP
Chervical Units Arthmetic | 85% UCLof | Mexdmum Maximum ErC Reasonable Maximum Exposure
of Mean Normat Detected Quaifier Units
Potentint Data | Concentration Medum Medium Medium
Concem =29 EPC EPC
D T T e Value Statistic Rationale
Hexachiorosthane ug/kg 1300000 NA (D) 25000000 JO ug/kg 10201148 | 95% UCL-T 3
Berzo(a)pyrene ug/kg 2000 NA () 4700 J ug/kg 4700 Max [0
Dibenzo(a,hjenthracene ug/kg 1794 NA (3) 920 ug/kg 920 Max o))
Arocior-1248 ug/kg 3331 NA 3) 21000 ug/kg 21000 Max (1)
Avoclor-1254 ug/kp 764 NA (3) 6000 J ug/ky 6000 Max )
Arsenic mo/kg 218 NA (3) n2 *J mg/kg ] Max "
Copper mg/kg 3502 NA (3) 32300 EJ mg/kg 32300 Max )

Statistics: Medmum Detected Vaiue (Max); 93% UCL of Nommal Dete (85% UCL-N); 85% UCL of Log-fransformad Data (85% UCL-T); Mean of Log-transformad Data (Mean-T);
Mean of Normat Deta (Mean-N).

N/A - Not Appiicable.

(1) 95% UCL exceeds rrexdmum detected concentration. Therefors, mamdmum concentration used for EPC.

(2) 95% UCL exceeds maxdmum detected concentration. Therefore, arithimetic average concentration used for EPC.
(3) Data assumed fo be log normally distributed.

(4) Mean concentration exceeds the mmdnwum concentration, due 1o high detection imits for nondetects.

68T00%
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Central Tendency
EPC eC EPC
Vaie | Statletic Rationale
1751 Mean-T )
2000 Mean-N [vs)
920 Max 4
3331 Meean-N
764 Mean-N [r4]
28 Mean-N
3502 Mean-N @
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TABLE 3.2
MEDIUM-SPECIFIC EXPPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Sconedo Threkeno: Futwe
Mediunt  Subsurface Soll
Exposure Medium:.  Subsurface Soll
Exposurs Point: AOC4-ARC__ _
Chemical Units | Arittermstic | 95% UCLof [ Mexdmum Maxkrum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normad Detected Quaifier Units
Potential Date | Concentration Medwm | Medum |  Medum Medum | Medum Medium
Concem EPC EPC EPC . EPC EPC EPC
U SR U R R U R _Vae Stetitic |  Rationale | Valus | Sistkefic |  Rationale
Tetrachiorosthene ug/kg 1434 NA 3) 23000 ug'kg 19252 95% UCL-T o 299 Mean-T <)
Chiorobenzene ug/kp 4593 WA (3) 80000 vp/kg 2973% 05% UCL-T c) 35 Meen-T ()
Benzo(a)antiwacens ug/g 521 NA (3) 2% J ug/kg 70 95% UCL-T ()] 351 Moen-T @)
Benzo(bfluorenthens uog 556 NA () 2550 J ug/kg 830 98% UCL-T o 380 Mean-T ®
Beren(a)pyrene ug/kg 523 NA (3) 1050 J ug/kg 767 95% UCL-T ) 17} Mean-T @)
indeno(1,2,3-cd)pyrene ug/kg 478 NA (3) 1150 J ug/kg 693 95% UCL-T Q) 383 Mean-T
1,2,4 Trichiorobenzene vg/kg 35440 NA (3) ) vy/kg 112687 | 95% UCL-T () 832 Meen-T
Aldrin ug'kg s NA (3) NJO ug/kg 5.7 95% UCL-T () 1.8 Mean-T )
Arocior-1248 ug/kg 128 NA (3) 1600 )] ug/kg 149 95% UCL-T 3 34 Meen-T o)
Arocior-1254 ug'kg 2 NA (3) 130 J ug/kg 56 95% UCL-T Q) 28 Meen-T Q)
Aluminum mg/kg 8615 NA (3) 20200 mg/kg 13018 95% UCL-T <) 7140 Mean-T )]
Antimony mo/kg 14 NA (3) 34 B mo/kg 21 95% UCL-T (i} 11 Mean-T o
Arsenic mg/kg 93 NA (3) 185 mo/kg 13.0 95% UCL-T ) 78 Mean-T ()
Mangenese mg/kg 70 NA (3) 183 N mg/kg 133 95% UCL-T () 46 Mean-T 3
Thatlum wog 092 NA () 22 8 /g 11 95% UCL-T @ 0.82 Meen-T @
Vanadum mo/kg 47 NA (3) 53.9 mo/kg a 95% UCL-T )} 32 Meean-T ()

Statistics: Maimum Detecied Value (Max); 83% UCL of Normal Data (93% UCL-N); 85% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Deta (Mean-T);
Mean of Normal Dete (Mean-N).

N/A - Not Applicable.
(1) 93% UCL exceeds rmendmum detected concentration. Therefore, maximum concentration used for EPC.

(2) 93% UCL exceads maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Dota assuwed to be log normally distributed.

06100V
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenatio Thefiame: Cument and Fulwe |
Medium:  Surface Water
Exposure Mediunt  Surface Water
Cherical Maxirum ERC Reasonable Maximum Exposixe Central Tendency
of Mean Normal Detected QuaiMer Units
Folential Deta | Concentration Medium | Medum | Medum Medium | Mediim " Medium
Concern EPC EPC EPC EPC (S EPC
N S R S )l vewe | swtstc | Retionsle | Vewe | Sttistc |  Retionals
Vinyl Chioride v 5 NA (3) 4 J ugh 4 Max ) 4 Max @
Artimony uph 8 NA (3) 10 ugh 10 Max m .} Mean-N @
Arsenic w 46 NA (3) 89.6 ug/ 89.6 Max ) 46 Mean-N @
Cadmium ug! 6 NA (3) 8.5 ugh 85 Max m 6.1 Mean-N 2)
Copper ugh 780 NA(3) 1230 £J ug/ 1230 Max m 780 Mean-N @
Manganese g 880 NA (3) 1030 EJ ugh 1030 Max ) 880 Mean-N @
Nicket ugh 136 NA () 144 ugh 144 Max o 136 Mean-N @

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (85% UCL-N); 85% UCL of Log-transformed Deta (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normed Data (Mean-N).

N/A - Not Applicable.

(1) 95% UCL exceeds maximum detected concertration. Therefore, maximum concentration used for EPC.

(2) 95% UCL ds maximum detected concentration. Therefore, arihwetic average concentration used for EPC,
(3) Data assumed to be log normaly distributed.

(4) Mean concentration exceeds the maximum concentration, due to high detection lmits for nondelects.

I6T003
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenerlo Thretrame: Curterd and Futwe |
Medint  Surface Water
Exposure Medium: Surface Water
Exposire Polt: AOC 2-ADC
Chemical [ Units Athwretic | 95% UCLOf}  Mamum Maxdrtwm EPC Reasonable Maximum Exposwe Central Tendency
of Mean Normal Detected Qualifier Units
Potential Date | Concentretion Medum | Medum |  Medum | Medum | Medum | Medum
Concemn EPC EPC EFC EPC EPC EPC
R ol vewe [ statistic Retionele | Vele | Sttistic | _ Rationsle
Viewi Chioride uph 7.8 NA 3) 38 ugh 98 95% UCL-T 3) 5.9 Mean-T 3)
Antirmony ugh 6.1 NA (3) M5 .8 ugh 96 95% UCL-T )] a7 Mean-T (3)
Arsenic w 83 NA (3) %7 NJ ugh 467 Max ) 8 Mean-N @
Manganese upt 320 NA (3 919 J ugh 673 95% UCL-T 3 245 Meen-T (&)
ThaWum ugh 1.9 NA (3) 39 B ugll 23 95% UCL-T 3 1.8 Mean-T 3)

Statistics: Maximum Detecied Value (Max); 85% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Dala (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Nortvial Data (Mean-N).

N/A - Not Applicable.

(1) 98% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

(2) 95% UCL exceeds maximum detected concentration. Therefore, arthmetic average concerdration used for EPC.
(3) Data assumed to be log normally distrituted.

Z6T00V
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

[Scenarlo Tiroframe: Curerd and Fuie |
Medium:  Surface Water
BExposwre Mediurty  Swurface Water
Maximum EPC Reasonable Maximum Exposure Central Tendency
Qualfler Units
EPC EPC EPC ErPc EPC EPC
e 1 e _MValve | Stfistic | = Retionale | Value | Statistic |  Retionale
3 e s T - = - i it immal T S .
Methoxychior ugh 0.63 NA [3) 001 J g 0.91 Max 1) 0.63 Mean-N @
Alurinum ugh 1311 N/A (3) 2610 vgh 2610 Max " 1311 Mean-N @
Assenic ugh 8.2 NA(3) 99 ) ugh 9.9 Max (4] 6.2 Mean-N @
Copper ugl 120 NA (3) 247 [A] ugl 247 Max (%1] 120 Mean-N [va]
Manganese ugh (] NA (3) 919 J ugh 919 Max 0 661 Mean-N @
Vanadium ught 49 NA (3) 74 B ugh 7.4 Max ) 49 Mean-N @
IS SUUNN N SN S U S0 IR ISR DU SR A B

Statistics: Mandrmum Detecled Vilue (Max); 85% UCL of Normat Data (95% UCL-N); 95% UCL of Log-transformed Data (85% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mean-N).

N/A - Not Appiicable.

(1) 95% UCL exceeds maximum detected concentration. Therefore, maxdmum concentration used for EPC.

(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be log normally distributed.

€E6T00®
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medisrr  Surfack Water
Exposure Medim: Surface Waler
Chermical Units Arittwretic | 95% UCL of [  Maxirmum Maximum EPC Reasonable Maximum Exposire Central Tendency
of Mean Normei Detected Quatifier Units
Potentlal Deta | Concentration " Medom | Medum | Medum | Medum | Medum | Medum
Concemn EPC EPC EPC EPC EPC EPC
) SRS AU ISR WS USSR SR e Ve | Statistic |  Retionale | Value | Swtistic | _ Rafionsle |
Antirmony ugh 16 NA (3) 94 ug! 92 95% UCL-T (3) 6.2 Mean-T Q)
Assenic ugh 8.0 NA(3) 18 NS ugh 13 95% UCL-T 3) 45 Mean-T )
Cadmium ugh 32 NA(3) 83 B ugh 85 Max (1) 32 Mean-N @
Copper ugh 286 NA) 1230 EJ) ugh 1230 Max ) 288 Mean-N (vs)
Manganese ug/ 239 NA (3) 730 ugh 730 Max (U} 239 Mean-N [v4)
Nickel ugh 37 NA (3) 128 J ug/ 128 Max U] a7 Mean-N [v4)
Shver ugh 11 NA(3) 51 ugh 38 95% UCL-T 3) 6.7 Mean-T 3

Statistics: Maximum Detected Vélue (Max); 95% UCL of Normal Data (85% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-trantformed Dala (Mean-T);
Mban of Normat Deta (Mean-N).

N/A - Not Applicable.
(1) 95% UCL exveeds maximum detected concentration. Therefore, maximum concentration used for EPC.
2) 95% UCL exceeds maximum detected concentration. Therefore, arkhmetic average concentration used for EPC.

(3) Data assumed to be log normailly distributed.

76T00%
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

[ Scenario Timeframe: Curreni and Fulure i
Mediunt  Surface Water
Bxposure Mediurn: Surface Water
Exposure Point: AOC 8 - DSM :
A S S i s aetetate g _[, ——— = - TIPS LTS YIS T Ty T T ST "".-.’F,f,'._-»ft,;::—".:: TS LIL T T T T T T T S oI T T T =L TTTTTTT TI T R
Chemical Units Athmetic 1 95% UCL of |  Maxirum Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normal Detected Quaiifier Units e o N L
Polentlal Dete Concentration Medium Medium Medium I Medium Medium Medium
Concern EPC EPC EPC - EPC EPC EPC
- el Ve | statetic _Ralorate | vaws | Stetstic | Retonale
L— - = = e S R R seesrro_lmrmdemmememmemdn i L TR EEE
Arsenic ug! 552 NA(3) 569 ugh 669 Max 1) 552 Mean-N @
Manganese ugh 170 NA [3) 1190 EJ ugh 1190 Max 0 1170 Mean-N @

Statistics: Maximum Detected Vidlue (Max); 95% UCL of Normal Deta (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Maan of Normal Data (Meen-N).

N/A - Not Applicable.

(1) 95% UCL exceeds maximum detected concerndration. Therefore, maximum concentidtion used for EPC.

(2) 95% UCL exceeds maximum detected concentration. Therefore, arthmetic average concentration used for EPC.
(3) Data assumed to be log normally distributed.

S6TO00%
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TABLE 3.3

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenerlo Timetrame: Curerd and Fwe

Cherical Units | Arihwmetic | 95% UCL o]  Maximum
of Meen Norrel Detected

Polertial Deta | Concentration
S —— SN W SR
Aluminum { uw 956 NA (3) 2310
Antimony uph 35 NA (3) 57
Arsenic upn " NA (3) 20
Copper w1 165 NA (3) 249
Manganese ugh 87 NA (3) 101
Thaum ut 27 NA (3) 5
Vanadium ug 77 N/A (3) 18.6

EJ
EJ
8
8

Reasonable Maximum Exposure
EPC EPC EPC
Vehe | Sttistc | Raflonsle
2310 Max (U]
57 Max (V)]
20 Max 1)
249 Max (4]
101 Max (U]
5 Max o)
18.6 Max (L)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Deta (95% UCL-T); Mean of Log-transformed Deta (Mean-T);

Mean of Nonrial Data (Mean-N).

N/A - Not Applicable.

(1) 95% UCL excesds maximum detected concentretion. Therefore, meximum concentration used for EPC.
(2) 95% UCL exceeds mendmum detected concentretion. Therefore, arithmetic average concentration used for EPC.

(3) Data assumed 1o be tog normafly distributed.

96T00%
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EPC
Value _

35
1
165
a7
27
77

Centrat Tendency

EPC
. Seatistic |

Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N

@
@
@
@
@
@
@

____Rationale
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Bernzo(a)anthracene

Berzo(a)pyrens
Indeno(1,2,3-cd)pyrens
Aroclor-1284

Antimony

Arsenic

Copper

Manganese

Thallum

’.::;.,,'_'“.:b :Z:TA—:'.,*:.' é::::.: ii:F O

Mediurm:  Sedirment
BExposure Mediurt  Sediment

TABLE 3.4

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREMLLE, NEW JERSEY

Exposine Point: AOC1-HROD

Uniis | Arithmetic | 95% UCL of
Mean Normal
Dete
ug/kg 190 NA®)
ughg 183 NA @)
ugfkg m NA )
ughg 214 NA ()
ug/kg 103 NA Q)
mokg 75 NA (3)
mg/kg 09 NA (3
mo'kg 1215 NA ()
my'kg 817 NA(3)
g 1.2 NA ()

Detected
Concentration

61
140
n

214
1110

EPC Reasoneble Maximum Exposure
lMS N

(=29] EPC £PC

Ve | Statietic Retionale
ugkg 61 Max V)
ug/kg 140 Max U]
ugkg L4l Max )
ug/kg 64 Max 4]
ugkg 300 Max o
my/kg | 214 Max V)
mg/kg 1110 Max (1)
mgg 5300 Max U]
mo/kg 2080 Max ")
mo/kg 3.3 Max )

Statistics: Mexdmum Detected Vailue (Max); 95% UCL of Normal Data (85% UCL-N); 85% UCL of Log-transformed Data (85% UCL-T); Mean of Log-transformed Deta (Meen-T);
Mean of Normal Deta (Mean-N).

N/A - Nol Appicable.

{1) 95% UCL exceeds mmdmum detected concentration. Therefors, medmum concentration used fos EPC.

(2) 85% UCL exceads maxdmum detecied concentration. Therefore, arithmetic average concentration used for EPC.
(3) Dete assumad 1o be log normally distributed.
{4) Mean concentration exceeds the mmdrrum concentration, due to high detection firvits for nondetects.

L6TOO0Y

Page 1 of 8

{
Central Tendency
[S 2] EPC EPC
Value | Statistic Rationale
81 Max 4
140 Max L))
n Max )
64 Max “
103 Mean-N 2
75 Mean-N @
309 Mean-N @
1218 Mean-N [v.]
817 Mean-N @
32 Meen-N (4]
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TABLE 3.4

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

|Scenario Thmekame: Currerd and Fulre
Medium:  Sediment
Exposure Mediurt  Sedimant
Exposure Point; AOC2-ADC .
Chemical 95% UCLof| Medmum Madmum
of Normal Detected Quaifier
Potentiel Deata Concentration
Concem
- e iy - _—“_‘_L.; Ty TTTIT I T T T
Betzo(a)pyrene ug/kg 1241 NA (3) 10000 J
Methoxychior ug/kg 56556 NA (3) 640000 JO
Arsenic g 669 NA @) 3480 NS

Unils

Reeasonable Maxiimum Exposure
R e IO
= 2] EPC [220]
Vaie | Statistic | Rationale
6002 95% UCL-T ()]
640000 Max m
3480 Max 1\

Statistics: Maximum Detected Value (Max); 93% UCL of Normal Deta (93% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transforrmed Data (Mean-T);

Mean of Normel Data (Mean-N).

N/A - Not Appiicable.
(1) 95% UCL exceeds mmdmum detected concentration. Therefore, maximusm concerdration used for EPC.

(2) 95% UCL excesds maximumn detected concentration. Therefors, arithrmetic average concentration used for EPC.

(3) Data assumed fo be log normally distributed.

86T00%

Page 2 of 6

Ceontral Tendency
Moo [P,
EPC EPrC erc
Value | Statistic Ratlonale
393 Meen-T ®)
56356 Moan-N [¢4]
669 Mean-N @
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TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

P ﬁ._Aﬁi: ,é.:::.i: .fﬂ ﬁi‘i.‘_’ .

Chemical Units Adihmetic | 85% UCLof| Mexmum Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normal Detected Quaifier Units
Concem EPC EFC EPC BPC BrC EPC
) B o ] ~ N Vaiue Statistic _Rationale Value Slatistic Rationale

Berzo(byfumranthens ug/kg 07 NA (D) 810 X uykg 810 Max m 497 Mean-N @
Benzo(a)pyrens ughyg 350 NA (3) 630 J ug/kg 630 Max (1)) 350 Meean-N [vs]
Dibenzo(a, janttwacene ug/kg 240 NA (3) 130 J ug/ky 130 Max (1) 130 Max “®
Avochior 1254 ug/kg 953 NA (3 68 ] ug/kg 68 Mext (1) 68 Max (O]
Heptachior ug/kg 7 NA (3) 220 J ug/kg 220 Max D) ™ Moan-N @
Mothoxychior ug/ko 56567 NA(3) 130000 D ug/kg 130000 Max (W] 56537 Mean-N @
Auminum mg/kg 9843 NA (3) 13600 EJ mg/kg 13600 Max (U] 9843 Moean-N (2)
Antimony mg/kg 13 NA @) 23 BNJ mo/kg 23 Max )] 13 Meean-N @
Arsenic mg/kg 137 NA (3) 218 mg/kg 218 Max (W] 13.7 Mean-N (4]
Copper mo/kg 334 NA (3) 816 mo/kg 816 Max ) 334 Mean-N 2
Meanganese woig 184 NA (3) 282 mg/kg 282 Max ) 154 Mean-N @
Vanadium mokg 2 NA (3) 419 B mo/kg 419 Max n 2 Meen-N @

Statistics: Maximum Detected Visiue (Max); 83% UCL of Normal Data (95% UCL-N); 85% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transforrmed Data (Mean-T);
Mean of Normal Deta (Mean-N).

N/A - Not Applicable.

(1) 95% UCL enveeds mmdmum detected concentration. Therefore, maximum concentration used for EPC.

(2) 95% UCL exceeds mmdmum detected concentration. Therefore, arittwretic average concentration used for EPC.
(3) Deta assumad to be log normally distrituted.

(4) Mean concentration exceeds the mmdmum concentration, due o high detection lmits for nondetects.

66T00¥
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TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Chemicel Maximum EPC Reasonable Meximum Exposure Central Tendency
of Quaifier Units
Concemn EPC EPC BPC - EPC EPC EPC
S - ek e o b Mae | Stetistic | Retionals | Value | Stetitic |  Retionale
e i i R R Y ST AR REOE B TR NN N E
Berzo(a)pyrene ugg ™ NA () 1000 ug/'kg 1000 Max ) 711 Mean-N @
Dieidrin ug/kg 20 NA 3) 180 NJ ug/kg 4 95% UCL-T ()] 42 Meean-T )
Arocior-1248 ug/kg 1<) NAQ) 2100 ug/kg 2100 Max m 1< Mean-N 2
Aocior-1254 ugkg 5003 NA Q) 57500 D ug/kg 57500 Max 1) 5003 Mean-N @
Arocior-1260 uog 254 NA (3) 2100 J ug/kg 2100 Max ) 254 Mean-N (v}
2,3,7,8-TCCO aquiv. ugg 0.04 NA (3) 0.08 J ugg 0.08 Max ) 0.04 Meen-N @
Antimony makg 6.4 WA (3) 2 NI mo/kg 26 Max ) 6.4 Mean-N @
Arsenic mg/kg 2 NA (3) 4 N mo/kg 49 Max 1) 20 Mean-N [v4)
Copper mghyg an NA (3) 2350 mg/kg 1493 95% UCL-T () 202 Mean-T c))
Siver mg/kg 52 NA (3) 32 mg/kg a2 Max w 52 Mean-N @
S N O N A S IS : :
Statistics: Maxdmum Delected Velus (Max); 85% UCL of Normel Deta (5% UCL-N); 85% UCL of Log-transformed Deata (95% UCL-T); Mean of Log-traneformed Data (Mean-T);
Mean of Normal Data (Meen-N).
/A - Not Applicable.

(1) 95% UCL exveeds mndmum detected concentration. Therefore, mménmum concentretion used for EPC.
(2) 93% UCL excesds mmdmum detected concentration. Therefore, arithmetic average concentration used for EFC.
(3) Data essumed to be log normally distributed.

00cZo00%
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TABLE 3.4
MEDIUM-SPECIFIC EXPOBURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

| Soenario Thmefvame: Cisrent and Futurs
Medium:  Sediment
Exposure Mediunt  Sediment
Exposure Polnt: AOCS -DSM —
Chemical Units Artheretic | 95% UCLof | Maxdmum Maxdmum EPC Reesonable Maximum Exposure Central Tendency
of Mean Normel Detectod Quaifier Units
Concem EPC EFC EPC EPC EPC EPC
B o ~ e R S i . ) ~ o Value | Statistic |  Rationale Valve | Statistic |  Rationale
Benzo(a)anthracens ug/kg 450 NA (3) 300 J ug/kg 300 Max [U) 300 Max (L))
Benzo(jfucranthens ug/xg «©7 NA (D) 10 Jx vy'kg 730 Max O 7 Mean-N v,
Benzo(a)pyrene ug/kg 460 NA (3) 300 J ug/kp 300 Max ) 300 Max 4
indena(1,2,3-cd)pyrens ug'kg 437 NA(3) 220 J ug/kg 220 Max 1) 220 Max “
Asocior-1254 ug/ky 387 NA (3) 470 J ug/kg 470 Max m 387 Mean-N @
Arsenic mg/g 1617 NA Q) 4030 NJ mg/kg 4030 Max [0} 1917 Mean-N [vy)
J - . e L e e T I - S

Statistics: Mexémum Detected Value (Max); 95% UCL of Normal Deta (85% UCL-N); 95% UCL of Log-transformad Data (95% UCL-T); Meen of Log-tmnesformed Data (Mean-T);
Mean of Normal Deta (Mean-N).

N/A - Not Appicable.

(1) 95% UCL excesds maximum detecied concentration. Therefore, mmdmum concentration used for EPC.

(2) 93% UCL onceeds mmdmum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Deta sssurmed to be log normally distributed.

(4) Mean concentration excesds the mmdmum concentration, due to high detection fimits for nondetects.

T0Z00%
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NA Q)
NA (3)

Stetistics: Maxinum Detected Virlus (Mex); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Deta (Mean-T);

Mean of Normal Deta (Meen-N).

N/A - Not Applicable.

(1) 93% UCL exceeds mmdmum dedected concentration. Therefore, maxdimum concentration used for EPC,

TABLE 3.4

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

73

(2) 95% UCL excesds mmdmum delected concentration. Therefore, arithmetic average concentration used for EPC.

(3) Data assunmed fo be log normally distributed.

20zZ00%

Page 6 of 6

Reasonabie Maximum Exposurs
EPC EPC ErPC
_Value  Slatistic Ratlonale
2200 Max )
3560 Max m

Central Tendency
= 2o ac EPC
Value | Slatistic _Rationele
4350 Mean-N [v.]
1573 Mean-N @
\

09/23/99 SEDEPCS.Ms SEDEPCS.X4s




€0Z00¥

TABLE 35
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

N/A - Not Applicable

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum cancentration used for EPC

{2) 95% UCL exceeds maximum detected concentration Therefore, arithmetic average concentration used for EPC
(3) Data assumed to be log normally distributed

Page 1 of 2

Scenario Timeframe: Current and Future
Medium: Building Materials
Exposure Medium  Building Materials
Exposure Point AOC2-ADC
S - R R e e B
Chemical Units Arithmetic | 95% UCL of Maxirnum Maximum EPC Reasonable Maximum Exposure
of Mean Normal Oetected Qualifier Units
Potential Deta Concentration “Medivm | Medum | Medium
Concern EPC EPC EPC
- I I DR N RN A o N vee | smustic | Rationale
Benzo{a)anthracene ughy 468143 N/A (3) 1100000 EJ ugkg 1100000 Max )
Benzo{bjuoranthene ug/kg 540875 N/A (3) 1400000 E ugikg 1400000 Max (1)
Benzo(a)pyrene voky 426620 NA (3) 1100000 E ugkg 1100000 Max 1)
Indeno(1,2,3-cd)pyrene ughy 147910 N/A (3) 300000 J ugikg 300000 Max M
Dibenzo(a h)anthracene ughy 42438 N/A (3) 90000 J ug/kg 90000 Max )
Naphthalene ughg 100988 N/A (3) 320000 ugkg 320000 Max (1)
2-Methylinaphthalene ug/kg 498113 N/A (3) 1100000 ugikg 1100000 Max (1)
Acenaphthene ug/kg 355888 N/A (3) 800000 E ug/kg 800000 Max (1
Dibenzofuran ug/kp 358113 N/A (3) 1000000 ED ugikg 1000000 Max 1)
Fluorene ughy 583383 N/A (3) 1600000 E ugkg 1600000 Max )
Fluoranthene ughg | 1833535 N/A (3) 3900000 Jo ugikg 3900000 Max 1))
Pyrene vghg | 1411478 N/A (3) 2800000 Jo ug/kg 2800000 Max tH
Methoxychior ughp 37714 N/A (3) 150000 D ugikg 150000 Max 1)
Antimony mg/kg a7 N/A (3) 57 BNJ mg/kg 57 Max m
Arsenic mg/kg 46 N/A (3) 84 *EJ mg/kg 84 Max (1)
Coppet mg/kg 253 N/A (3) 495 * mg/kg 495 Max (1)
Manganese mg/kg 239 N/A (3) 495 mg/kg 495 Max 1
Thallium mg/kg 09 N/A (3) 18 B mg/kg 18 Max (W)}
Zinc mgig 981 N/A (3) 3050 . mg/kg 3050 Max 1)
Statistics Maximum Dx d Vaive (Max); 95% UCL of Normal Data (95% UCL-N). 95% UCL of Log-transformed Data (95% UCL-T}. Mean of Log-transformed Data (Mean-T),
Mean of Normal Data (Mean-N).

Central Tendency
"Medium | Medium Medium
EPC EPC EPC
Vel | Swtstc | Rationsle
468143 Mean-N 2
540875 Mean-N (2)
426620 Mean-N (2)
147910 Mean-N (2)
42438 Mean-N 2
100968 Mean-N (2)
498113 Mean-N (2)
355888 Mean-N (2
398113 Mean-N (2)
583363 Mean-N (2)
1833525 Mean-N 2
1411478 Mean-N 2
37714 Mean-N {2)
a7 Mean-N {2)
46 Mean-N (2)
253 Mean-N (2)
239 Mean-N (2)
09 Mean-N 2)
981 Mean-N (2)
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TABLE 35
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
HORSESHOE ROAD COMPLEX 8ITE, SAYREVILLE, NEW JERSEY

[Scenario Timeframe Cumentand Futore |
Mediugh:  Buriding Materiats
Exposure Metfium: Building Materials
|Expasure Point. ACC 4 - ARC e
Chemical Units Arithmefic | 95% UCLof | Maximum Maximurn EPC Reasonable Maximum £xposure- Central Tendency
of Meoan Normal Detbcted Qualifier Units
Potential Data Concéntration ) ﬁedmm ‘Aedium 1 'Medlum Me&:um T Me&mr;\ o Mel;lurn
Concem EPC EPC EPC EPC EPC gPC
... R SN SUNPUY S S . . valie | Stawstc | Rationale |  Vale _Suahstic | Rationale
Arostor- 1254 vgikg 5599 NIA (3) 30000 4D ugfkg 30000 Max m 5599 Mean-N )
2,3,7.8-TCOD equiv. uglkg 32 N/A (3) 17 uglkg 17 Max ) 32 Mean-N (2)
Antimony miykg 9017 NIA (3) 31700 NJ mglkg 31700 Max () 9017 Mesn-N {2)
Arsenic mg/kg 155 NIA (3) 254 ‘EJ mg/kg 254 Max m 155 Mean-N 2)
meTmT o= - Lo st ':;’fzji“‘.?‘:tf? s - S TR cwemmL e e - s S R i St - ez omRrT oo oo B R i =

Statistics: Maximum Detectdd Value [Max); 95% UCL of Normal Data (95% UCL-N); 95% UL &f Log-transformed Data (95% UCL-T), Mean of Log-transformed Data (Meah-T);
Mean 5 Normal Data (Mean-N)

N/A - Not Applicable

{1) 95% UCL exceells maximum detected concentration. Thetelore, maximum concentration usaed for EPC

(2) 95% UCL exceerds maxifum detécted concentration Thetefors, arithmetic average concentration used for EPC
(3) Data assumed to be log normally distributed
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Medium: Soil

Exposure Medium. Surface Soll

Exposure Point ADC, HRRD, SPD, and ARC

Receptor Populstion: Area Residents (Trespassers)
jo: Youth (12:17 years)

Expr
* Ingestion cS | Chemical Concentration in Sob
R Ingestion rate
Fi Fraction ingested
EF Exposure Frequency
ED Exposure Duration
CF14 Corrversion factor
BW Body Weight
AT-NC | Averaging Time (noncancer)
) AT-C Avunot_no Time (cancer)
Dermal (o] Chemical Comommbn- in Soil

SA Skin surface sres available fos contact
AF Soit-to-skin adherence factor

ABS | Absorption factor

EF Exposure Frequency

ED Exposurs Duration

CF1{ Conversion factor

aw Body Weight
AT-NC | Averaging Time (noncancer)

AT-C _[Averaging Time (cancer)

Units

TABLE 4.1
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

RME
Value

Chem -specific
95th UCL or Max.*
100

2,190
Chem -specific
95th UCL or Max.*
2535

Chem.-specific™**
12

10-6

2,190
25550

RAGS, Part A
RAGS, PartA
Site-specific*®
RAGS, PartA
RAGS, PartA
RAGS, Part A
RAGS, PartA

EFH, 1997
DEA, 1992
Ragion Il
Site-specific*
RAGS, PartA
RAGS, PartA
RAGS, Part A
RAGS, Part A

CcT
Value

 Cram apae

Average

Ch&n-speciﬁc
Average

CcT
Rationale/

_Reference

Region II

Intake Equation/
Model Name

Ghronic Deily Intake (CDY) (mgh/day) =

CS xR x Flx EF x ED x CF1 x 1/BW x 1/AT
RME

CDi=CSx 8.0E-08 {Noncarcinogenic)
CD1 = CS x 5.1E-08 (Carcinogenic)

(03 1

CDI= CSx30E-08 (Noncarcinogenic)
CDi = CS x 2.6E-00 (Carcinogenic)

Chronic fxiiy Intake (cb|) (mg/g/day) =

CS x SA x AF x ABS x EF x ED x CF1 x 1/BW x 1/AT
RME

CDi= CSx 1 5E-068 x ABS (Noncarcinogenic)

CDi = C8 x 1.3E-07 x ABS (Carcinogenic)

ct

CDI= CS x 1.56-068 x ABS (Noncarcinogenic)
CDI = CS x 1.3E-07 x ABS (Carcinogenic)

expassum.xis 10/04/99
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TABLE 4.2
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Soenario Timeframe: Current and Future
Medium: Building Materiais
Exposure Medium: Buliding Materiais
Exposure Point ADC and ARC
Recepior Populaion: Area Residents {Trespassers)
Receptor Age: Youth (12-17 years)
Parameter Parameter Definition Units RME RME cr cr Intake Equation/
Code Value Rationhale/ Value Rationale/ Model Name
R i i gt ot i e e - . . Reference | ._..| Reference | . I e - -
CBM | Chemical Concentration in Buliding mghg Chem -specific - | chem-spectic - | chronic Deily Inta'e (CON) (mgAgiday) =
Materisls 85th UCL or Max * Average CBMx IR xFix EF x EDx CF1x 1/8BWx {/AT
R Ingestion rate mg/day 100 RAGS, Part A 50 Region Il RME
Fi Fraction ingested unitiess 1 RAGS, Part A COl = CBM x 8.0E-08 (Noncarcinogenic)
EF Exposure Frequency daysiyr 12 Site-specific** COl = CBM x 5.1E-09 (Carcinogenic)
ED | Exposure Duration s 6 RAGS, Part A cI
CF1{ Conversion factor kg/mg 10-8 - COl = CBM x 3.0E-08 (Noncarcinogenic)
BW | Body Weight ) 55 RAGS, Part A COI = CBM x 2.6E-08 (Carcinogenic)
AT-NC | Averaging Time {noncancer) days 2,190 RAGS, Part A
AT-C _|Aversging Time (cancer) days %50 | RAGS.PatA| . - o
CBM Chemical Conosntration in Building mg/kg Chem.-specific - Chem.-specific - Chyronic Daily intake (CDI) (mg/kg/day) =
Materials 95th UCL or Max.* Average CBM x SA x AF x ABS x EF x BD x CF x 1/BW x 1/AT
SA Sidn surface area avaitable for contact cm2ievent 2,535 EFH, 1997 RME
AF | Solii-o-skin adherence factor mg/em2 1 DEA, 1992 CODI = CBM x 1.5E-06 x ABS (Noncarcinogenic)
ABS | Absorption factor unitess | Chem -specific™* |  Region I ©Di = CBM x 1.3E-07 x ABS (Carcinagenic)
EF Exposure Frequency eventsfyr 12 Site-specific** [#1}
ED Exposure Duration yre 8 RAGS, Part A COI = CBM x 1.5E-06 x ABS (Noncarcinogenic)
CF1 | Conversion factor kg/mg 106 - COl = CBM x 1.3E-07 x ABS (Carcinogenic)
BW [ Body weight kg 55 RAGS, Part A
AT-NC | Averaging Time (noncancer) days 2,190 RAGS, Part A
AT-C | Averaging Time (cancer) deys 25.550 RAGS, Part A

expassum.xis 10/04/99
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Exposure Route

Scenario Timefra
Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point HRDD, ADC, SPD, ARC, DSM, RR
Receptor Popuiation: Area Residents (Trespassers)
Recsptor AQe: Youth (12-17years)

Body Weight

Permeability Constant
Exposure time
Exposure Frequency
Exposure Duration
Conversion factor
Body Weight

m; Cu;ruk aM Futun

Parameter Definition

Averaging Time (noncancer)
Aversging Time (cancer)
Chemical Conoentration in Surface Water

Averaging Time (noncancer)
Averaging Time (cancer) _

Skin surfece area avaiiabie for contact

Units

TABLE 43
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

2,190
L 7850
Chem_-specific
95th UCL or Max.*

Chem -specific
05
24

10-3

2,190
| 5550

RME
Rationale/

RAGS, Part A
Site-specific**
Site-specific**
RAGS, Part A
RAGS, PartA
RAGS, PartA
RAGS, Part A

EFH, 1997
DEA, 1992
Site-specific**
Site-specific**
RAGS, Part A

RAGS, Part A
RAGS, Part A
RAGS, Part A

cr
Value

e—
Average

Chem.specific

Average

CcT
Rationale/

_ Reference

Intake Equation/
Model Name

Chronic Daily Intake (CDY (mofgidey) =
CSWx CR xET x EF x ED x 1/BW x {/AT
RME
COA = CSW x 3.0E-05 (Noncarinogenic)
CODX = CSW x 2.6E-08 (Carinogenic)
c1
CODI = CSW x 3.0E-05 (Noncarinogenic)
COt = CSW x 2.6E-08 (Carinogenic)

Chronic Deily Intake (CD1) (mg/kg/day) =

CSWx BAxPCxET x EF x ED x CF x 1/BW x 1/AT
BME

CDJ = CSW x 5.5€-04 x PC (Noncarinogenic)

CDI = CSW x 4.TE-05 x PC (Carinogenic)

[#3

CDI = CSW x 5.5E-04 x PC (Noncarinogenic)

CODi = CSW x 4.7E-056 x PC {Carinogenic)

expassum.xis 10/04/99
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Scenario Timeframe; Currentand Futire
Medium: Surface Waler

Exposure Medium: Shelifish

Exposyre Point Raritan River

Receptor Poputation: Residents

Recepmr Agw: AR _

Parameter Parameter Definition

Code

Ingestion rate

Exposure Fraquency

Exposure Duration

Conversion Factor

Body Weight

Averaging Time (noncancer)

| Aversging Time (cancen)

g§938ma

A

TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Units

RME RME CcT
Velue Rationsle/ Value
i | Reference |
95th UCL or Max.* Average
0.0085 RAGS, Part A
350 RAGS, Part A
24 RAGS, Part A 9
10-6 -
70 RAGS, Part A
8,760 RAGS, Part A 3,285
2550 | RAGS PartA

cT
Rationale/

| Reference

RAGS, Part A

Intake Equation/
Modet Neme

Chronic D&iy Intake (Cﬁi (W-\;) =

CSF x IR x EF x ED x CF x 1/BW x 1/AT
RME

COI = CSF x 8.9€-11 (Noncarcinogenic)
CDt = CSF x 3.1E-11 (Carcinogenic)
o3 6

CDI = CSF x 8 9€-11 (Noncarcinogenic)
COt = CSF x 1.2€-11 (Carcinogenic)

Page 4 of 14
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Scenario Timeframe: Current and Future
Medium: Sediment

Exposure Medium: Sediment

Exposure Point HRDD, ADC, SPD, SRC, DSM, RR
Receptor Population: Area Residents (Trespassers)
Recsotor Age: Youh (12:17 years) _

Parsmeter Parameter Definition
Code
R Ingestion rate
A Fraction ingested
EF Exposure Frequency
ED BExposure Duration
CF1 Conversion factor
BW Body Weight
AT-NC | Averaging Time (noncancer)
AT-G _[Averaging Time (cancer)
CSE | Chemical Conoentration in Sediment
SA Slkin surface area available for contact
AF Sediment-10-sidn adherence factor
ABS Absorption factor
EF BExposure Frequency
ED Exposurs Duration
CF1{ Conversion factor
BW Body Weight
AT-NC | Averaging Tine (noncancer)
AT-C _ | Averaging Time (cancer) _

Units

TABLE 45
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

RME
Value

85th UCL or Max.*

2,490
25550

RME
Rationale/
Reference

RAGS, Part A
RAGS, Part A
Site-specific™
RAGS, PartA
RAGS, Part A
RAGS, Part A
RAGS, Part A

EFH, 1997
DEA, 1992
Region #
Site-specific™
RAGS, Part A
RAGS, Part A
RAGS, Part A
RAGS, Part A

cr
Value

Average

cT
Rationale/

Reference

Intake Equstion/

Model Name
Chronic Daiy intake (COI) (moAeg/day) =
CSE x IR x Flx EF x ED x CF1 x 1/BW x 1/AT
RME
COl = CSE x 1.2£-07 (Noncarcinogenic)
COI = CSE x 1.0E-08 (Carcinogenic)
CT
CDl = CSE x 1.2E-07 (Noncarcinogenic)
COi = CSE x 1.0E-08 (Carcinogenic)

' | onronic Daity Intake (COH) (moAyday) =

CSE x SA x AF x ABS x EF x ED x CF x 1/BW x {/AT
RME

COl = CSE x 1.1E-08 x ABS (Noncarcinogenic)
COf = CSE x 9.4E-08 x ABS (Carcinogenic)

C1

CDl = CSE x 1 1E-08 x ABS (Noncarcinogenic)
CDt = CSE 1 9.4E-08 x ABS (Carcinogenic)

Page 5 of 14
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Soenario T

Mn: Future

Medium: Soll

Exposure Medium: Surface and Subsuyrface Soil
Exposure Point ADC, HRRD, $PD, and ARC
Receptor Populstion: Sie Workers

.| Avernging Time (cancer)

Body Weight
Averaging Time (noncancer)

| Averaging Time (cancer)

Chemicsl Concentration in Soil

Skin surface area availsbie for contact
Soil-to-skin adherence factor
Absorption factor

Exposure Frequency

Exposure Duration

Conversion factor

Body Weight

Averaging Time (noncancer)

Units

TABLE 46
VALUES USED FOR DALY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

RME
Value

95th UCL or Max.*
50
1
250
2%
108
70
9,125
L B0
Chem_-specific
95th UCL or Max *
5,800

Chern_-specific™***

10-8

70
9125
%550

RME
Rationaie/
Reference

RAGS, Part A
RAGS, Part A
Site-specific*
RAGS, Part A
RAGS, Part A
RAGS, Part A
RAGS, Part A

EFH, 1997
DEA, 1992
Region !l

RAGS, Part A
RAGS, Part A

RAGS, Part A

CcT
Value

Gham s

Average

185

3,286

A Chvom—lpocnk: 7

Average
5,000

185

3,285

cT Intake Equation/
Rationaie/ Model Name
. Reference | i
- Chronic Daily Intake (CDY) (mgficgiday) =
C3 xR x Fix EF x ED x CF1 x 1/BW x 1/AT
Regiont |RME

Page 6 of 14

CDi = C8 x 4.9€-07 (Noncarcinogenic)

Region i | CDI = CS x 1.8E-07 (Carcinogenic)
RAGS, PartA {CT
CDi = CS x 2.06-07 (Noncarcinogenic)
COi = CS x 2. 3£-08 (Carcinogenic)
- Chronic Daily Intake (CDI) (Wny) =
CS x SA X AF x ABS x EF x ED x CF1 x 1/BW x /AT
EFH, 1997 |[RME
CDt = CS x 5.7E-05 x ABS (Noncarcinogenic)
CDi = CS x 2.0E-05 x ABS (Carcinogenic)
Regionl {CT
RAGS, Part A | CDI 3 CS x 3.6E-05 x ABS (Noncarcinogenic)

CDi 2 CS x 4. 7E-08 x ABS (Carcinogeniic)
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Exposure Medium: Surface and Subsurface Soil

Ingestion rate

Fraction ingested

Exposure Frequency
Exposure Duration
Conversion factor

Body Weight

Averaging Time (noncancer)

Averaging Time (cancer)

Chemical Concentration in Soil

Skin surface srea available for contect

Sofl-to-skin adherence factor
Absorption factor

Exposure Frequency
Exposure Duration
Conversion factor

Body Weight
Averaging Time {noncancer)

| Averaging Time (cancer)

TABLE 47

VALUES USED FOR DALY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Units RME RME
Value Rationaie/
_ | Referemce
95th UCL or Max.*
mg/day 480 RAGS, Part A
unitiess 1 RAGS, Part A
daysiyr 85 Site-specific™*

yrs 1 RAGS, Part A
kg/mg 106 -

L] 70 RAGS, Part A
days 365 RAGS, Part A
days 26550 | RAGS, PartA
mg/g Chem.-specific -

95th UCL or Max.*
cm2fevent 8,125 EFH, 1996
mgfem2 1 DEA, 1992
unitiess Chem.-specific**** Region Il
eventsir 65 Site-specific**

s 1 RAGS, PartA
kg/mg 108 .

kg 70 RAGS, Part A
days 85 RAGS, PartA
days 25,550 RAGS, Part A

 Chom.-specifc

Average

CcT
Rationale/

Reference

intake Equstion/
Model Name

Chronic Daily Intake (CDI) (mg/kg/day) =
CSxIR xFix EF x EDx CF1 x 1/BW x /AT
BRME
COt = CS x 1. 2E-08 (Noncarcinogenic)
€Dt = CS x 1.7E-08 (Carcinogenic)
c1
COI = CS x 1.2E-08 (Noncarcinogenic)
COl = C8 x 1.7E-08 (Carcinogenic)

Chronic Daily Intake (cui (mghayiday) =

CS x SA x AF x ABS x EF x ED x CF1 x 1/BW x 1/AT
RME

COt = CS x 1.6E-05 x ABS (Noncarcinogenic)

COI = C8 x 2. 2E-07 x ABS (Carcinogenic)

CI

COl = CS x 1.6€-05 x ABS (Noncarcinogenic)

COl = CS8 x 2.2€-07 x ABS (Carcinogenic)

Page 7 of 14
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Scenario Timeframe: Future
Medium: Buikding Materials

Exposure Medium: Building Materials
Exposure Point ADC and ARC
Receplor Population: Site Workers
Rceophr}qq:f

P, Parameter Definition

Il

Z1200%

Materisls

R ingestion rate

A Fraction ingested
EF Exposure Frequency
ED Exposure Duration
CF1 Conversion factor

BW | Body Weight
AT-NC | Averaging Time (noncancer)
AT-C | Averaging Time (cancer)
CBM Chemical Concentration in Building
Matorials
SA Skin surface area available for contact
AF Soil-to-skin adherence factor
ABS | Absorption factor
EF Exposure Frequency
ED Exposure Duration
CF1 Conversion factor
BW Body Weight
AT-NC | Averaging Time (noncancer)
1. AT-C | Averaging Time (cancer)

CBM » Chunle;IConcommionin Bullding

Units

mo/day
unitiess

TABLE 4.8
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

RME
Value

Chem.-specific
85th UCL or Max.*

9125
25,550

RME
Rationale/
Reference

RAGS, Part A
RAGS, Part A
Site-specific™
RAGS, Part A
RAGS, Part A
RAGS, Part A
RAGS, Part A

EFH, 1997
DEA, 1992
Region il
Shte-specific™
RAGS, Part A

RAGS, Part A
RAGS, Part A
RAGS, PartA

cT
Valve

Chem -specific

Average

185

3,285

Chem.-specific.

Average
5,000

185

3,285

CcT
Rationate/

_ Reference

Region H

Region I
RAGS, Part A

EFH, 1997

Region !
RAGS, Part A

Intake Equation/
Mode! Name

Chronic Deily Intaks (CDI) (mg//day) =
CBM x IR x FIx EF x ED x CF1 x 1/BW x 1/AT
RME
CDi = CBM x 4 8€-07 (Noncarcinogenic)
COi = CBM x 1.8€-07 (Carcinogenic)
jo18
CODi = C8 x 2.0E-07 {(Noncarcinogenic)
CDit = CS x 2.3E-08 (Carcinogenic)

Chronic Deily Intake (COl) (mg/kg/day) =

CS x SA x AF x ABS x EF x ED x CF1 x 1/BW x 1/AT
RME

CDi = CS x 5.7E-05 x ABS (Noncarcinogenic)

CDI = CS x 2.0E-05 x ABS (Carcinogenic)

18

COl = CS x 3 6E-05 x ABS (Noncarcinogenic)

CDI = CS x 4.7€-06 x ABS (Carcinogenic)

Page 8 of 14
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TABLE 4.9
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Futrs
Medium: Building Materials
Exposure Medium: Buliding Materials
Exposure Point. ADC and ARC
Receptor Population: Construction Workers
ReowhorAge: Adwk
Exposure Routs | Parsmeter Parameter Definition Units RME RME cr cT Intake Equetion/
Code Valve Rationsle/ Value Rationale’ Model Name
~ ingestion CBM  [Chemicst Concentration inBuking | momg | Chem.specific - | cremospecic | - Chronic Dally Intake (CO) (mo/giday) =
Materials 95th UCL or Max.* Average CBM x IR x FI x EF x ED x CF1 x 1/BW x 1/AT
R fngestion rate mg/day 480 RAGS, PartA BME
F Fraction ingested unitiess 1 RAGS, Part A COi = CBM x 1.2E-08 (Noncarcinogenic)
EF Exposure Frequency daysiyr 85 Site-specific** COl = CBM x 1.7€-08 (Carcinogenic)
ED Exposure Duration ys 1 RAGS, Part A cT
CF1 | Conversion tactor kg/mg 10-8 - COI = CBM x 1.2E-06 (Noncarcinogenic)
aw Body Weight kg 70 RAGS, PartA COl = CBM x 1.7E-08 (Carcinogenic)
AT-NC | Averaging Time (noncancer) days 385 RAGS, PartA
. AT-C |AvemgingTime(cance) | dam | 26550 | RAGS.PartA o R o
Dormat CBM | Chemical Concentration in Building mg/kg Chem.-specific - Chem.-specific - Chronic Deily intake (CDI) (mg/kg/day) =
Materials 95th UCL or Max.* Aversge CBM x SA x AF x ABS x EF x ED x CF1 x 1/BW x 1/AT
SA Sién suiface area available for contact cm2/event 6,125 EFH, 1997 RME
AF Soli-to-siin adherence factor mglcm2 1 DEA, 1992 CDA = CBM x 1 8E-05 x ABS (Noncarcinogenic)
ABS Absorption factor unitiess Chem.-specific**** Region Il CDi = CBM x 2 2E-07 x ABS (Carcinogenic)
EF Exposure Fraquency events/yr 85 Site-speacific** T
ED Exposure Duration s 1 RAGS, PartA COi = CBM x 1 6E-05 x ABS (Noncarcinogenic)
CF1{ Conversion factor fg/mg 108 - COIl = CBM x 2.2E-07 x ABS (Carcinogenic)
BW | Body weight ) 70 RAGS, Part A
AT-NC | Averaging Time (noncsncer) days 365 RAGS, Part A
- AT-C_ |Averaging Time (cancer) | deys | 25550 | RAGSPartA )

expassum.xis 10/04/99
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Exposure Medium. Surface Water
Exposure Point Raritan River and Downstream Marsh
Receptor Populstion. Residents

Parameter Parameter Definition

Code

CR Contact rate

ET Expasure Time

EF Exposure Frequency

ED Exposure Duration

BW | Body Weight

AT-NC | Averaging Time (noncancer)

(AT-C | Averaging Time (cancer)

CSW | Chemical Concentration in Surface Water
SA Skin surface srea available for contact
PC | Permesbility Constant
€T Exposure time
EF Exposure Frequency
ED Exposure Duration
CF1 | Conversion factor
BW | Body Weight
AT-NC | Averaging Time (noncancer)

_ AT-C__|Averaging Time (cancer)

Units

TABLE 4.10
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREWVILLE, NEW JERSEY

RME
Value

Chem -spacific
85th UCL or Max.*
0.05
28
u
24
70
8,760

. 25'550 R
Chem.-specific
95th UCL or Max.*
23,000
Chem.-specific
28
24
24
10-3

8,760
25,550

RME
Rationale/
Reference

RAGS, Part A
RAGS, PartA
She-specific**
RAGS, Part A
RAGS, Part A
RAGS, Part A

RAGS, Part A

EFH, 1997
DEA, 1992
RAGS, Part A
Site-specific**
RAGS, Part A
RAGS, Part A
RAGS, Part A
RAGS, Part A

cT
Value

Chom -specic
Average

3,285
Crom speitc

Average
20,000

3,285

Page 10 of 14

cT intake Equation/
Rationale/ Model Name
Referance e . I
- | chronic Daity tntake (CON (mgAcg/day) =
CSWxCRxET xEF x ED x 1/BW x 1/AT
RME

CDI = CSW x 1.2E-04 (Noncarcinogenic)
COt = CSW x 4.1E.-05 {Carcinogenic)
RAGS, PartA |CT

CD! = CSW x 1,2E-04 (Noncarcinogenic)
CDI = CSW x 1.56-05 (Carcinogenic)

. Chronic Daily Intake (CDI) {mg/kg/day) =
CSW x SA x PC x ET x EF x ED x CF x /BW x 1/AT

EFH, 1997 |RME l
CDI = CSW x 5.6E-02 x PC (Noncarcinogenic)
CODI = CSW x 1.9E-02 x PC {Carcinogenic)
CT
RAGS, Part A | CDI = CSW x 4.9E-02 x PC (Noncarcinogenic)

CDI = CSW x 8.2€-03 x PC (Carcinogenic)

expassum.xis 10/04/99
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Scenario Timeframe: Future
Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point Raritan River and Downstream Marsh
Recepior Population: Residents

CSW | Chemicel Concentration in Surface Water

CR Contact Rate
ET Exposure time
EF Expoaure Frequency
ED Exposure Duration
BwW Body Weight
AT-NC | Averaging Time (noncancer)

AT-C | Averaging Time (cancer)

cs C’nrnicnlCoerﬁoﬂinSmheoM ‘

SA Skin surface area avaiiable for contact
PC | Permeability Constant

ET Exposure time

EF Exposure Frequency

ED Exposure Duration

CF1 Conversion factor

BW | Body Weight

AT-NC | Averaging Time (noncancer)
_AT-C | Averaging Time (cancer)

TABLE 4.11
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Units RME RME CcT
Value Rationale/ Value
mgl | Chem-specific ; Chem.-specific
95th UCL or Max.* Average
e 0.05 RAGS, Part A
hrievent 28 RAGS, Part A
aventsiyr 24 Site-specific™*
yrs 8 RAGS, Part A
™) 15 RAGS, PartA
days 2,190 RAGS, Part A
_days 25550 RAGS, PartA
mg/ Chem -specific - Chem -specific
95th UCL or Max * Average
cm2ievent 8,023 EFH, 1997 6,978
cm/hr Chem_-specific DEA, 1992
hrsiday 286 RAGS, PartA
eventsiyr 24 Site-specific™*
yrs 8 RAGS, Part A
vem3 10-3 -
kg 15 RAGS, Part A
days 2,180 RAGS, Part A
_days . 25550 RAGS, Part A

cT

Rationale/
. Reference _ |

EFH, 1987

Intake Equation/
Model Name

Chronic DellyIntake (CO) (mohagiday) =
CSWx CR x ET x EF x ED x 1/BW x {/AT
BME

CDI = CSW x 5.7E-04 (Noncarcinogenic)
CDI = CSW x 4.9E-05 (Carcinogenic)

CT

CODi = CSW x 5.7E-04 (Noncarcinogenic)
CDI = CSW x 4.9€-05 (Carcinogenic)

Chronic Deily Inulo (CD!f (mglkg;d;y) =

CSW x SAx PC x ET x EF x ED x CF x 1/BW x 1/AT
RME

CDt = CSW x 9.1E-02 x PC (Noncarcinogenic)

CDI = CSW x 7.8E-03 x PC (Carcinogenic)

CT

CDI = CSW x 8.0E-02 x PC (Noncarcinogenic)

CDi = CSW x 6.8E-03 x PC (Carcinogenic)

expassum.xds 10/04/99

Page 11 of 14




9TZ00%V

Page 12 of 14

TABLE 4.12
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Scenario Timeframe. Futre
Medium: Sediment
Exposure Medium: Sediment
Exposure Point Raritan River and Downstream Marsh
Receplor Populstion: Residents
Exposure Route | Parsmeter Parameter Definktion Units RME RME cT cr intake Equetion/
Code Value Rationaie/ Value Rationale/ Model Name
e | Referencs | | Refeence |
95th UCL or Max. * Average CSE x IR x FI x EF x ED x CF1 x 1/BW x 1/AT
R ingestion rate mg/day 100 RAGS, PartA RME
3] Fraction ingested unitiess 1 RAGS, PantA COI = CSE x 9.4E-08 (Noncarcinogenic)
EF | Exposure Frequency daysiyr 24 Site-specific* CDi = CSE x 3.2E-08 (Carcinogenic)
ED Exposure Duration yrs 24 RAGS, Part A 9 RAGS, Part A | CT
CF1 Conversion factor kg/mg 10-8 - CDi = CSE x 8.4E-08 (Noncarcinogenic)
Body Weight ) 70 RAGS, PartA COI = CSE x 1.2E-08 {Carcinogenic)
AT-NC | Averaging Time (noncancer) days 8,760 RAGS, Part A 3,285
.| .Atc AwsgmTmeicsce) | e | %0  |RAGSPatA| |
Dermal CSE | Chemical Concentration in Sediment mg/kg Chem -specific - Chem.-specific - Chronic Daily Intake (CD1) (mg/kg/day) =
95th UCL or Max.* Average CSE x SAx AF x ABS x EF x ED x CF x 1/BW x /AT
SA Skin surface area avallable for contact cem2event 2,500 EFH, 1997 RME
AF Sediment-to-skin adherence factor mglem2 1 DEA, 1992 CDi = CSE x 2.4E-06 x ABS (Noncarcinogenic)
ABS Absorption factor unitiess Chem_-specific™™* Region i CD¥ = CSE x 8.1E-07 x ABS (Carcinogenic)
EF Exposure Frequency events/yr 24 Site-specific*® CT
ED Exposure Dursation s 24 RAGS, Part A 9 RAGS, Part A | CDI = CSE x 2 4E-08 x ABS (Noncarcinogenic)
CF1 Conversion factor kg/mg 10-8 - CDI = CSE x 3.1E-07 x ABS (Csrcinogenic)
BW | Body Weight kg 70 RAGS, Part A
AT-NC | Averaging Time (noncancer) days 8,760 RAGS, Part A 3,285
_ AT-C |AveragingTime(cance) | _ daps | 25550 | RAGS,PartA

expassum.xis 10/04/99
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Scenario Timeframe: Future

Medium: Sediment

Exposure Medium. Sediment

Exposure Point Raritan River and Downstream Marsh
Receptor Population: Residents

Receptor Age: Child

Parameter Parameter Definition
Code
cse
R ingestion rate

BW | Body Weight
AT-NC | Averaging Time (noncancer)
AT-C [ Averaging Time (cancer)

SA Skin surface area available for contact
AF Sediment-to-skin adherence factor
ABS | Absorption factor
EF Exposure Frequency
ED Exposure Durstion
CFi{ Conversion factor
BW Body Weight
AT-NC | Averaging Time (noncancer)

_AT-C | Averaging Time (cancer)

Units

TABLE 413
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

RME
Value

Chom.specitc
95th UCL or Max.*

24
108

2190
25,550
Chem -specific
95th UCL o Max.*
1,600

Chem.-specific****
22

15
2,190
25,550

RME
Rationale/
_Reference

RAGS, Part A
RAGS, Part A
Site-specific*®
RAGS, PartA
RAGS, Part A
RAGS, Part A
RAGS, Part A

EFH, 1997
DEA, 1992
Region Il
Site-specific*®
RAGS, Part A
RAGS, Part A
RAGS, Part A
RAGS, PartA

cT
Valve

Chom.-specific
Average

Chem -specific
Average

cT
Rationale/
Reference

Intake Equation/
Mode! Name

Chronic Daily Intake (COl) (mg/kg/day) =
CSE x IR x FI x EF x ED x CF1 x 1/BW x 1/AT
RME
CDi = CSE x 8.8E-07 (Noncarcinogenic)
CDI = CSE x 7.56-08 (Carcinogenic)
CT
CDi = CSE x 8.8E-07 (Noncarcinogenic)
CDi = CSE x 7.5E-08 (Carcinogenic)

cnmnbmmn (coy (mg/kglda&):

CSE x SA x AF x ABS x EF x ED x CF x 1/BW x {/AT
RME

COt = CSE x 7.0E-08 x ABS (Noncarcinogenic)

CDI = CSE x 8 0E-07 x ABS (Carcinogenic)

CI

CDI = CSE x 7.0E-08 x ABS (Noncarcinogenic)

CODi = CSE x 8.0E-07 x ABS (Carcinogenic)

Page 13 of 14
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TABLE 4.14
VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

References:

RAGS, Part A US EPA, Risk Assessment Guidance for Superfund, Volume |, Human Health Evalustion Manual, Part A, Interim Final. December 1989.
EFH, 1897. USEPA, Exposure Factors Handbook. August 1997.

DEA, 1992. Dermai Exposure Assessment Principles and Applications, interim Report. January 1992.

Region . EPA Region i Risk Assessment Specialists.

Notes:

¢ - The 95th UCL will be used as the chemical concentration, unless the 95th UCL exceeds the maximum detected concentration. In this case, the maximum detection will be used.

** - Site-specific exposure time and frequency based on site location and sccessibility.

**¢ . Surface area based on the average skin surface arva for males and females the following body parts:
Trespesser (Youth) for surface soil - 2,535 cm2 based on lower legs.

Trespesser (Youth) for surface water and sediment - 920 cm2 based on feet.

Site workers (Adult) for surface and subsurface solf - 5,800 cm2 based on forearms, hands, and lower legs.
Construction Worker (Adult) for surface and subsurface 8oil - 6,125 cm2 based on upper extremities and lower legs

Resident (AduR) for surface water - 23,000 based on entire body.

Resident (Child) for surface water - 8,023 cm2 based on entire body.

Resident (Adult) for sediment - 2,500 cm2 based on hands and feet.

Resident (Child) for sediment - 1,600 cm2 based on hands and feet.

**+* - Region N currently provides dermal sbsorption factors and their ref: for the following ¢h :

Arsenic 3% - Wester, ot al (1993a) PAHSs (benzo{a)pyrene) 13% - Wester, et 8l (1990)
Cadmium 0.1% - Wester, et al {1992a), USEPA (1992) PCBs (Aroclor 1254 and 1242) 14% - Wester, et at (1993b)
Chiordane 4% - Wester, et al (1992b) Pentachiorophenot 25% - Wester, et al (1993c)

DDT 3% - Wester, ot at (1990) Generic default SVOCs 10%

TCDOD (dioxin) <10% organic soll 3% USEPA (1982) Inorganics 1%

<10% organic so 0.1% USEPA (1992)

Page 14 of 14
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Chioromethane

1, 1-Dichioroethane
1,2-Dichioroethane
1,1-Dichioroethene

cis 1,2-Dichiorosthene
trans 1,2-Dichiorosthene
total 1,2-Dichiorosthene
1,2-Dichioropropane
trans- 1,3-Dichloropropene
Ethylbenzene

Methylens Chioride
4-Methyl-2-Pentanone
Styrene
Tetrachioroathene
1,1,2,2-Tetrachioroethane
Toluene
1,1,1-Trichiorosthane
1,1.2-Trichlorosthane
Trichlorosthene

Vinyl Chioride

[ Chronic/

Subchronic

Chronic
Chronic
Chronic
Chronic

Chronic
Chronic

Chronic
Chronic

Chronic

Chronic

Velue

1.0E-001
3.08-003
2.0E-002
1.4E-003
6.0E-001
1.0E-001
7.0E-004
2.0E-002
4.0E-001
1.0E-002

1.0E-001
3.0E-002
9.0E-003
1.0E-002
2.0E-002
9.0E-003

3.0E-004
1.0E-001
8.0E-002
8.0E-002
2.0E-001
1.0E-002
8.0E-002
2.0E-001
2 0E-Q02
4.0E-003
6.0E-003

.1 20E+000

TABLE S
NON-CANCER CHRONIC TOXICITY DATA -- ORAL
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Primary
Units Target
_ Organ
mg/kgiday LiverAddney
mg/kg/day -
mg/kgiday Kidney
moAg/day Fetus
mg/kgiday Fetus
mg/g/day Liver
mg/xgiday Liver
mo/igidey -
mg/kgiday Liver
moigiday -
mg/kgiday None
mofig/day -
mg/kgiday Liver
mg/kg/day Blood
mg/kgiday Blood
mg/kg/day Liver
mg/kgiday -
mghg/day [ Organ weights
mo/kg/day Liver/Kidney
mg/igiday Liver
mg/kg/day | Whole BodyALiver
mo/ig/day BioodAiver
mg/kgiday Liver
mo/kg/day -
mg/igidey Liver/Kidney
moig/day
mg/kg/dey Biood
mg/kgiday
mg/kgiday -
mg/giday |  CNSMhole Body

UncertaintyModifying
Fncmtrsr .

1000
1000
1000
3000
100
1000
1000

1000

1000

Target Organ
(MMIDONYY)

11/08/88
10/01/88
11/09/98
11/06/98
11/09/98
1108/98
1108/98
11/08/98
1001798
1108/98

1987
1001/98
1108/98

1997
11/08/98
1109/88

11/09/08
11/09/96
11/09/98
1687
1109/88
1109/98
10/01/98
11/09/98
10/01/98
11/09/98
10/0196

11098
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TABLE 5.1
NON-CANCER CHRONIC TOXICITY DATA - ORAL
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

T T T Chemiesl | Chromidd OriRID | Oral RD Primary Combined Sources of RID: |  Detes of RID:
of Potentist Subchronic Value Units Target UncertaintyModifying Target Organ Target Organ
Semivoiatile Organics
Acenaphthene Chronic 6.0E-002 | mg/kg/dsy Liver 3000 IRIS 11/09/98
Acenaphthylene Chronic - mo/kg/dey - - . -
Anthracens Chronic 3.0E-001 | mg/ikgiday None 3000 IRIS 11/09/88
Benzo{a)anthracene Chronic - mo/kg/day - - - -
Benzo(a)pyrene Chronic - mg/ig/iday - - - -
Benzo(b)fluoranthene Chronic - mo/kg/iday - - - | -
Benzo(g,h,i)perylene Chronic - mg/igiday - - - -
Benzo(k)luorsnthene Clwonic - mohg/dey - - - -
Bis(2-chiorosthyl)ether Chronic - mg/kg/day - - - -
Bis(2-sthythexyl)phthalste Chronic 20E-002 | mg/kg/iday Liver 1000 RIS 11/09/88
Butytbenzyl phthalste Chronic 20E-001 | mg/kgiday Liver 1000 RIS 11/09/98
Carbazole Chronic - mg/kgiday - - - -
A-Chioroanitine Chronic 4.0E-003 | mp/kgkisy Spleen 3000 RS 11/08/8
2-Chioronaphthalene Chronic 8.0E-002 | mghag/day
Chrysens Chronic - mg/kg/day - . - -
Dibenzo(a,h)anthracens Chronic - mg/kg/day - - - .
Dibenzofuran Chronic 4.0E-003 | mgig/day - - NCEA 10/01/98
Di-n-butyl phthalate Chronic 1.0E-00t | mg/g/day Whole Body 1000 IRIS 11/06/98
1,2-Dichiorobenzene Chronic 9.0E-002 | mp/kg/day None 1000 IRIS 11209/96
1,3-Dichiorobenzene Chronic J0E-002 | mg/ikg/day - - NCEA 10/01/88
1,4-Dichiorobenzene Chronic 30E-002 | mg/kgiday - - NCEA 10/01/96
2,4-Dichiorophenol Chronic 3.0E-003 | mg/kg/day Hypersensitivity 100 IRIS 11/09/98
Diethy! phthalate Chronic 8.0E-001 | mg/kg/day | Whole Body/Organs 1000 IRIS 11/09/98
2,4-Dimethyiphenol Chronic 20€-002 | mgigiday | Clinical signs/Blood 3000 RIS 11/09/98
2.4-Dinitrotoluene Chronic 20E-003 |mghgiday| Nervous system 100 RIS 11/00/96
Dinoctyiphthelste | Chonc | 206002 |mohgiday|  KidnepLiver 1000 | HEAST 1997
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TABLE 5.1
NON-CANCER CHRONIC TOXICITY DATA - ORAL
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Chywonic/ OniRD | Orai RO Primary " Combined Sources of RID; Detes of RID:
Subchronic Value Units Target Uncertainty/Modifying Target Organ Target Organ

Chronic 40E-002 | mg/ig/day | Kidney/Liver/Blood 3000 IRIS 11/09/98
Chronic 4.0E-002 | mghg/dey Bilood 3000 IRIS 11/09/98
Chronic 20E-004 | mghgiday Kidney 1000 HEAST 1997
Chronic T.0E-003 | mg/kp/day Stomach 1000 RIS 11009/98
Chronic 1.06-003 | mgAgiday Kidney 1000 RIS 11/09/98
Chonic - mo/kg/day - - - -
Chronic 20€-001 | mg/hg/day Kidney 1000 IRIS 11/09/98
Chyronic 20€-002 | mgMg/day - - RBC (M) 10/01/08
Chronic 5.0E-002 | mgikgiday| Whole Body/CNS 1000 IRIS 11208/98
Chronic 5.0E-003 | mofigiday [ CNS/Respiratory 1000 HEAST 1997
Chronic 20€-002 | mg/g/day Whole Body 1000 NCEA 100198
Chronic 5.0E-004 | mp/kgiday Blood/Adrenal 10000 IRIS 11009/88
Chronic - mo/kg/day - - - -
Chronic - mg/kgiday - - - -
Chronic 8.0E-003 | mg/kgiday - - NCEA 10/01/98
Chronic 3.0E-002 | mg/kg/day Liver/Kidney 100 IRIS 11/08/98
Chronic - mg/kg/day - - - -
Chronic 6.0E-001 | mg/kg/day Fetus 100 IRIS 11/09/98
Chyronic 3.0E-002 | mglkgiday Kidney 3000 RIS 11/09/08
Chyonic - mg/kg/day - - - -
Chronic 1.0E-002 | mg/kg/day Adrenal 1000 RIS 11/06/98
Chronic - mg/kg/day - - - -

| Chronic | 106001 | moigiday | LiverKidney . 1000, . RS | 1imems
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TABLE 5.1
NON-CANCER CHRONIC TOXICITY DATA -- ORAL
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

o Chemical T chwonidd OralRID | OralRMD Primary Combined Sources of RD: | Dates of
of Potentist Subchronic Value Units Target UncertaintyModifying Target Organ Target Organ
Pesticides/PCBs
Aldrin Chronic 30E-005 | mg/oiday Liver 1000 RIS 11/06/98
4.4-000 Chronic - mo/kg/day - - - -
4,4-DDE Chronic - mo/kg/day - - - -
4,4-DOT Chronic 5.0E-004 | mg/kgiday Liver 100 IRIS 11/08/98
beta-BHC Chronic - mgig/day - - - -
deika-BHC Chronic - moMg/day - - - -
gemme-BHC (Lindane) Chronic 3.0E-004 | mg/kg/day Liver/Kidney 1000 RIS 11/08/98
sipha-Chiordane Chronic 5.06-004 | mg/kg/day Liver 300 IRIS (4) 11/09/98
gamma-Chiordane Chronic 5.0E-004 | mg/kg/day Liver 300 RIS (4) 1105/98
Dieidrin Chronic 50E-005 | mg/kgiday Liver 100 IRIS 11/09/88
Endosuifen | Chronic 6.0E-003 | mo/kgiday { Whole Body/Kidney 100 IRIS (5) 11/05/98
Endosulfan & Chronic 6.0E-003 | mgikg/day | Whole Body/Kidney 100 IRIS (5) 11/09/98
Endrin Chronic 3.0E-004 | mg/igiday CNSAiver 100 IRIS 11/09/98
Endrin Ketone Chronic - mg/kg/day - - - -
Heptachior Chronic 5.0E-004 | mg/kg/day Liver 300 IRIS 11/06/08
Heptachior Epoxide Chronic 1.36-005 | mo/kgiday Liver 1000 RIS 11/05/98
Methoxychior Chronic 5.0E-003 | mg/ig/dey Reproductive 1000 RIS 11/09/98
PCBs: Arocior 1242 Chronic - mo/g/day - - - -
Arocior 1248 Chronic - mg/kg/day . - - -
Arocior 1254 Chronic 206005 | mg/kg/day| Immune System 300 IRIS 11/09/98
Arocior 1260 Chyronic - mp/kgiday - - - -
Dioxia
23,7,8-7CDD oo | Chronic - mohgiday [ - IR - -
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TABLES 1
NON-CANCER CHRONIC TOXICITY DATA - ORAL
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

" Chemical - " Chronkc/ OralRD | Oral RD Primary Combined | Sources of RD: | Detes of RID:
of Potential Subchronic Vaiue Units Target UncertaintyModifying Target Organ Target Organ

{norganics
Aluminum Chonic 1.0E+000 | mgig/day - 100 NCEA 10/01/98
Amtimony Chronic 4.0E-004 | mgig/day | Whole Body/Blood 1000 RIS 11500/98
|| Arsenic Chronic 3.0E-004 | mgikg/day Skin 3 RIS 11/09/958
Berium Chronic 7.0E-002 | mg/kg/day Cardiovascular 3 RIS 11/08/98
Beryftium Chronic 20E003 | mgAgiday Small Intestine 300 RIS 11/06/98
Cadmium (food) Chronic 1.0E-003 | mg/g/day Kidney 10 RIS 11009/98
Cadmium (water) Chronic S.0E-004 | mgg/day Kidney 10 RIS 1106/98
Chromium M (insoluble saits) Chronic 1.5E+000 | mp/ig/day None 100 IRIS 11/09/98
Chromium V1 Chronic 3.0E-003 | mghgiday None 300 IRIS 11/09/98
Cobeit Chronic 6.0E-002 | mgAgiday - - NCEA 10/01/98
Copper Chvwonic 40E-002 | mg/kgiday - - NCEA 10/01/98
Cysnide (fres) Chronic 20E-002 | mp/kg/day | Waeight lossAhyroid 500 IRIS 11/08/98
Lead (and compounds-inorg. )™ Chronic - mg/kgidey - . - -
Manganese Chronic 24E-002 | mg/kgiday 3 NCEA 10/01/98
Mercury (slementaf) Chronic - mg/kg/day - - - -
| Nicke! (soluble salt) Chronic 20E-002 | mgikg/day | Whole Body Organs 300 IRIS 11/09/98
Selenium Chronic 5.08-003 | mg/q/day Whole Body 3 RIS 110998
Sitver Chronic 5.06-003 | mg/kg/day Skin 3 RIS 110998
Thaium Chronic 7.06-005 | mg/kg/day Liverblood/hair - RBC 1001/98
Vanadium Chronic 7.0E-003 | my/kgiday None 100 HEAST 1997
Zinc(andcompounds) | Chroc | 30E001 |moheidey| _ Blod | 3 RS | 110em8
Notes:

- Caicium, iron, magnesium, potassium, and sodium are considerad essential nutrients and will not be quantitatively evaluated in the risk assessment.

* - A modifying factor of 3 was used to sddress the lack of unequivocal dats for respiratory tract effects.

** - Since no noncarcinogenic toxicity values are currently established for lead, only 8 qualitative evalustion of this chemical can be performed. The USEPA's
Revised interim Solf Guidance for CERCLA Sitet and RCRA Corrective Action Facifities, OSWER Diractive 9355.4-12, recommends scresning leveis for soif of
400 ppm for residentiel land use (USEPA, 1994). New Jersey's Drinking Water and Ground Water Update recommends an action level for jead

In drinking water of 15 ug/ (USEPA, 1893).

{1} A toxdcity values were obtained from intagrated Risk Information System (IRIS) (on-line November 1896} unieas otherwise noted.

(2) Tonxicity veilues were obtained from Heelth Effects Assessment Summary Tables (HEAST) Annual FY-1897.

(3) Tosdcity values were obtained by the National Center for Environmental Assessment (NCEA). EPA Region lit Risk-based Concentration (RBC) Table 10/1/98.
{4) The noncarcinogenic toxicity values for technical chiordane are reported from IRIS, as the individual sipha and gamma-chiordane isomers do not have established
(5) The noncarcinogenic toxicity vatues for endosulfan are reported from IRIS, as the individual endosuffan { and endosuifan § isomers do not have estabiished
noncarcinogenic toxicity values,

(8) The total intake of mangenese is estimated ¥ be 10 mgiday. Of the 10 mg/day, 5 mg/dey is subtracted as the estimated daily dietary intake. The remaining
value, 5mg/day, was then divided by 70 ig (adult body weight) and by & modifying factor of 3 (sensitive individuals).

(7) Toxicity velues were obtained from EPA, Region M, Risk-based Concentration (RBC) table, 10/1/98.




TABLE 5.2
NON-CANCER TOXICITY DATA - INHALATION

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY
Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates (2)
of Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RIC:RfD: (MWDD/YY)
Concemn RIC RID (1) Organ Factors Target Organ
N/A - Not Appllcabl‘. No Chemlcal* of Potentia| Concern Jvaluaﬁed for lnllalaﬁon exposuLs.
N/A = Not Applicable
(1) Provide equation used for derivation in text.

(2) For IRIS values, provide the date (RIS was searched.
For HEAST vaiues, provide the date of HEAST,

For NCEA values, provide the date of the article provided by NCEA.

$2200¥

09/24/99
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N/A - Not Applicai

TABLES.3

NON-CANCER TOXICITY DATA — SPECIAL CASE CHEMICALS
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Chronic/ Value

ble. No Special Case Cthicals e+luated.

Primary
Target

Combined

UncertaintyModifying
Factors

Primary Target
Organ

09/24/99
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Bromodichioromethane
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachioride

Chioroform
Chioromethane
1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichiorosthene

cis 1,2-Dichioroethens
trans 1,2-Dichiorosthene
total 1,2-Dichioroethene
1,2-Dichloropropane
trans 1,3-Dichioropropene
Ethylbenzene
Methylene Chioride
4-Methyl-2-Pentanone
Styrene
Tetrachiorosthene
1,1,2,2-Tetrachiorosthane
Toluene
1,1,1-Trichloroethane
1.1,2-Trichioroethane
Trichlorosthene

Vinyl Chioride

TABLE 6.1
CANCER TOXICITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

" Oral Cancer Slope Factor | Units

2.9E-002 (mg/kg/day)-1
8.2E-002 (mg/kg/day)-1
1.3£-001 (mg/kg/day)-1
2.9E-003 (mg/kg/day)-1
8.1E-003 (mg/kg/day)-1
1.3€-002 (mg/kg/day)-1
9.1E-002 (mg/kg/day)-1
6.0E-001 (mg/kg/day)-1
6.8€-002 (mg/kg/day)-1
1.86-001 (mg/kg/day)-1
7.5€-003 (mg/kg/day)-1
5.2E-002 (mg/kg/day)-1
2.0E-001 (mg/kg/day)-1
5.7E-002 (mg/kg/day)-1
1.1E-002 (mg/kg/day)-1
1.9E+000 (mg/kg/day)-1

Weight of Evidence/
Cancer Guideline

Source

IRIS
IRIS

IRIS

NCEA
IRIS
HEAST

IRIS
IRIS

HEAST
IRIS

IRIS

NCEA
IRIS

IRIS
NCEA
HEAST
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Chemical

of Potential
Concem

Sermivotutic Gremnics.

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h.))perylene
Benzo(i)fluoranthene
Bis(2-chloroethyl)ether
Bis(2-ethythexyl)phthalate
Butyibenzyt phthaiate
Carbazole
4-Chloroaniline
2-Chloronaphthalene
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalste
1,2-Dichiorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethyiphenol
2,4-Dinitrotoluene

TABLE 6.1
CANCER TOXICITY DATA - ORAL
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Oral Cancer Slope Factor

V UnltS

(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1

(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1

Weight of Evidence/

Cancer Guideline
Doscriptlon_

Source

Date
(MWDDIYY)

11/09/98
11/09/88
11/09/98

11/09/88
11/09/98
11/09/98

1997

11/09/98
11/09/98
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Hexachlorocyclopentadiene
Hexachiorosthene
Indeno(1,2,3-cd)pyrene

2-Methyinaphthaiene
2-Methyiphenol

Naphthaiene
n-Nitrosodiphenylamine

2-Nitrophenol
4-Ntrophenol

%’ig%

1,2,3-Trichlorobenzene
1,2.4-Trichlorobenzene
2,4,6-Trichlorophenol

TABLE 6.1

CANCER TOXICITY DATA ~ ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Oral Cancer Slops Factor |

Units

(mg/kg/day)-1

(mg/kg/day)-
(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1

(mg/kg/day)-1

Weight of Evidence/
Cancer Guideline
Description

Source.

" Dete
(MWDOVYY)
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gamma-BHC (Lindane)
aipha-Chiordane
gamma-Chlordane
Dieldrin

Endosuifan |
Endosulfan Il

Endrin

Endrin Aldehyde
Endrin Ketone
Heptachior
Heptachior Epoxide
Methoxychior

PCBs: Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Dioxin

2378TCO0_

TABLE 6.1

CANCER TOXICITY DATA —~ ORAL
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

~ Oral Cancer Slope Factor

4.5E+000
9.1E+000

2.0E+00 (solfood); 4.0E-01 (water)
2.0E+00 (sollfood); 4.0E-01 (water)
2.0E+00 (soilfood); 4.0E-01 (water)
2.0E+00 (soilffood); 4.0E-01 (water)

© 1.5E+005

Units

(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1 |

Waeight of Evidence/
Cancer Guideline
Description

B2
B2
B2
B2
B2
c
D
B2-C
B2
B2
B2

Sourco

IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
HEAST
IRIS (4)
IRIS (4)
IRIS
®
®)

IRIS
IRIS

IRIS
IRIS
IRIS
IRIS

HEAST
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TABLE 6.1
CANCER TOXICITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Cadmium

Chromium HI (insolublesaits)
Chromium VI

Cobeft

Copper

Cyanide

Lead (and compounds-inorg.)™*
Manganese

Mercury

Nickel (soluble sait)
Selenium (and compounds)
Sitver

Thallium

Vanadium

| Oral Cancer Slope Factor | Units
1.5E+000 (mg/kg/day)-1

Weight of Evidence/
Cancer Guideline

o

g o

0Oo0o0o0o:
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Notes;
- Caicium, iron, magnesium, potsssium, and sodium are considered essential mutrients and will not be quantitatively evalusted in the risk assessment.
‘Relative potency values were used in conjunction with the benzo(a)pyrene oral slope factor per USEPA Guidance (July) (USEPA, 1993a).
**Since no carcinogenic toxicity values are currently established for lead, only a qualitative evaluation of this chemical can be performed. The USEPA's
Revised Interim Soll Guidance for CERCLA Sites and RCRA Corrective Action Facilities, OSWER Directive 9355.4-12, recommends screening levels
for soil of 400 ppm residential land use (USEPA, 1994). New Jersey’s Drinking Water and Ground Water Update recommends an action lavel
for lead in drinking water of 15 ug/l (USEPA, 1983).
{1) AN toxicity velues were obtained from IRIS (on-line November 8, 1998) uniess otherwise noted.
(2) Toxicity values were obtained from HEAST Annual FY-1997.

(3) Toxicity values were obtained from the National Center for Environmental Assessment. EPA Region i1l Risk-based Concentration (RBC) Table 10/1/98.

(4) The carcinogenic toxicity values for tachnical chiordane are reported, as the individual alpha and gamma-chlordane isomers do not have established
carcinogenic toxicity levels.

(5) No carcinogenic toxicity values are curtently established for endosulfan or its isomers endosulfan | and endosulfan il.

EPA Group:
A - Humen carcinogen
B1 - Probable human carcinogen - indicates that limited human data are available
B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans
C - Possible human carcinogen
D - Not classifisble as a human carcinogen
E - Evidence of noncarcinogenicity
Woeight of Evidence:
Known/Likely
Cannot be Determined
Not Likely

——sm

pe
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N/A - Not Appticable. N¢

.mmmummc«ananu

IRIS = Integrated Risk information System

HEAST= Heatth Effects Assessment Summary Tables

Weight of Evidence:
Known/ikely
Cannot be Determined
Not Likety

CANCER TOXICITY DATA — INHALATION
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Adjustment

(1) For IRIS values, provide the date IRIS was searched.
For HEAST values, provide the date of HEAST.
For NCEA vaiues, provide the date of the article provided by NCEA.

nhelstion exposures,

TABLE 6.2

Inhalation Cancer
Slope Factor

EPA Group:
A - Human carcinogen

B1 - Probable human carcinogen - indicates that limited human data are available

Units

Weight of Evidence/
Cances Guideline
Description

B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity

Source

Date (1)
(MMDODAYY)

09/24/99
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TABLES.3
CANCER TOXICITY DATA ~ SPECIAL CASE CHEMICALS

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Source

Value Units

N/A - Not Applicable. No Special Case Chemicals evaluated.

(1) For IRIS values, provide the dsts IRIS was searched.

For HEAST values, provide the date of HEAST.
For NCEA values, provide the dete of the article provided by NCEA.

Date (1)

09/24/99




TABLE 7 1 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXWUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scendrio fimehame. Corert gnd Fawe
||Medum: So
Exposure Medium: Surface Soll
Exposure Point  AOC 1 - HRDD
Populstion. Area Residents (¥
Receptor Age: Youth (12-17 yesrs) e
Exposure Meduin Route Rate EPC irtake L for R R Hazerd
Route of Potential EPC EPC EPC EPC Selected {Nor-Cancer) (Non-Cancer) Dose (2) Dose Units [~ i c Quotient
Concern Valye Units Vale Units for Hased Unts. Units
Calcuiation (1)
- e e T T s (»,— N i el " W 55 e T UEERR | Ay SRR TR
Arocior- 1248 9500 ughg 9300 ugkg M 5 7E-007 mog-day - mofkg-day NA NA -
Aroclor- 1254 850 ugkg 850 ugkg ] 5 1E-008 mghg-day 2.0E-005 Mmoo day NA NA 2.8E-003
Arocior- 1260 20 ugikg 120 ugg ] 4.3E-008 mg/kg-dey - mokg day A NA -
Auminum 14250 mohg 14250 ] M 8 8E-004 mghg-day 1.0£+000 mohkg dey NA NA 8 6E-004
Antimony 34 moAko 34 mokg (Y] 2.0€£-007 mghg-day 4 OE-004 mghg-dey NA NA 5 1€-004
Arsonic 43 mokg 53 mohg M 3 2€-008 mokp-day 3 0E-004 mokg-dey NA NA 1.1E-002
Cadmium 43 mgg 45 mokg M 27E-007 mohg-day 1.0E-003 mofkg-day NA NA 2 TE-004
Copper 433 mokg 433 mgg M 2 6£-005 mokg-day 4.0E-002 mg/hg day NA NA 6.5€-004
Manganese @0 mohg 420 mokg M 2 5E-008 mghg-day 2 4E-002 mghg-dey NA NA 1 1E-003
Mickel 108 mghg 108 mokg M 6.5£-008 mgp-day 20€-002 mg/kg-tay NA NA 3 2E-004
Siver 30 mokg 30 mokg ] 1.8E-000 mghg-day 5 0E-003 mohg-day NA NA 3 0E-004
Thallum 1 mog 1 mokg ] 6.0€-008 mohg-day 7.0E-005 mop-day NA NA 8.6E-004
Vanadum 84 mog [ 2] mokg M 3 8€-008 mg/g-dey 7.0€-003 mgkg-day NA NA _ 8.5E-004
(Totsh) * L 1 9E-802°
Dermai Disirin T T T we 1207 T ughg M T 18008 |  moMpdey | SOE005 | mohgdey TONRTTT NA ~ 7 | 36E-004
Asocior- 1248 9500 ughg 9500 ugkg ™M 2.0E-008 mg/kg-day - mgg-day NA NA -
Arocior-1254 850 ughg 850 ughg M 1 8E-007 mg/hg-day 2 0E-005 mohg-day NA NA 8 0E-003
Arocior-1280 720 vohg 120 ugkg M 1 SE-007 mghkp-dey - mgg-dey NA NA -
Alminum 14250 mokg 14250 mog ('] 2.1E-004 mog-day 1.0E+000 mgkg day NA NA 2 1E-004
Antimony 34 mog 34 mgikg Y] 5 1E-00B mgp-dey 4 OE-0D4 moig-day NA NA 1 3E-DD4
Asenic 5) mokg 53 mokg Y] 2 4E-008 mg/kg-day 3 0E-004 mgkg-dey NA NA 8 0E-003
Cadrium 4s mgg LX) mghp (] 8.3E-009 mgfhg dey 1 DE-003 mgkg-day NA NA 6.3E-008
Copper 433 mohg LRx] mofkg M 8 5€-008 mgfg-day 4 0€-002 mghg-day NA NA 1 6E-004
Mangeness 42 moMg 20 mohg ") 6 3€-008 mgfep-day 2 4E-002 mohg-dey NA NA 2.6€-004
Nicket 108 makg 108 mgkg M 1.0E-008 mohg-day 2.0€-002 mgig-day WA NA 8 1E-005
Sitver 30 moMg 30 mog Y] 4 5E-007 my/kp-dey 5 0E-003 mohg-day A A 9 0E-00%
Thellum 1 mog 1 mohg M 1 5E-008 mokg-day 7 DE-00% mgfg-day NA NA 2 1E-004
Venadum (7] mog L1} mgks ] 9 8E-007 moko-day 7 0E-003 mohg-day NA NA . 1.4E004
Lo N e . I L__ B A B U 19€-002
R T o T A e —— T o o e o T e Tolst Hezwrd index Across All Exposurs RodesPathways 37€-002
(1)  Medum- Spacific (M) or Route-Specific (R) EPC selected for hazerd caiculstion.
(23 Ctronic
Dose not avaitabie, Hezerd Quotiert not celcutated

N/A - Not Applicatie
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(1)  Medum-Spedfic (M) or Route-Specific (R) EPC selected for hazerd celcustion
(2} Chroric

-- - Reference Dose not aveilable, therefore Hazard Quoliert not calcueted
N/A - Not Appiicatie

geZ00¥

21000

12000
2300
400
740

2500
0308
32

Scerimio Timekome Curerd and Fibre o
Medum: Soll
Exposre Medum. Suface Sol
Exposure Pairt AOC 2 - ADC
Receplor Popusion Ares Residerts (Trespasders)
[Receptar age Yo (1217 yeurs) e
Exponre Medum
Roue EPC
Vaiue

hgesion | Berwoisierteacere | 2000 | uke
Berzo(b)huorsrthens 30000 uphg
Benzo(a)pyrene 20000 ughkg
Indeno(1,2 3-cdipyrene 12000 ugkg
Diberwo(s hiariivscene 2300 ughg
ANdin 400 ughg
Dielcbin 740 ughg
Methoxychior 960000 ughg
Arodior-1248 34000 ughg
Arodor-1260 2500 ughg
23.7.8TCDD eqiv 0308 ughg
Artimary 32 mohg
Arsenic 3840 mohg

{Total)

Demal [ Berzo(sjertvacene TT2000 T T ughg
Benzo(byluorarthene 30000 kg
Berzotayrene 20000 ughg
Indeno(1.2, cdipyrene 12000 ukg
Diberzo(a hlerthracene 2300 ughg
Adin 400 ughg
Diddin 740 ughg
Methoxychior 960000 ughg
Arodor.1248 34000 ughg
Arodar-1260 2500 ugkg
2.3,7.8-TCDD equv 0.308 ughg
Arfimary 2 mgkg
Arseric 3640 mokg
. - . (Toteh|

TABLE 7 1 RME

CALCULATION OF NON-CANCER RAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

D
3

IS EEEEEEEEEE ¥

TrrgrTzzZTTETXI

h
I
]

Iriske
(Nan-Cancer)

T i3EmE

1 8E-006
12E-006
7.2€-007
1.4€-007
2.4E-008
4 4E-008
5 9E-005
2 0E-008
1.5€-007
1.8E-01Y
1.9€-006
2 2€-004

" 41€-008
5 9E-006
3 9E-006
2 3E-008
4 5E-007
8 0E-008
1 1E-007
1 5E-004
7 1E-006
$ 3E-007
14€-011
4 8E-007
1 6E-004

moig-day
mo/kg-dey
mghg-dey
mgkg-dey
mgMg-cey
mgAg-day
mg/kg-day
moXkg-dey
mo/kg-day
Moy day
mokg-day
mg/kg-dey
mo/g-dey
moMg-dey
mgMg-dey
mokg-dey
mghg-dey
mokg-dey

3 0E-005
5 0E-005
5 0E-003

4 0E-004
3 0€-004

Referance
Dose Urits

mgkg-dey
mgkg-dey
moMkg-dey
mgkg-dey
mghg-day
mokg-dey
mghg-dey
mgig-dey
mgkg-dey
mgkg-day
mgkg-dey
mokg-day

mghg-dey
mokg-dey
mghg-dey
mokg-dey
moko-dey
mokg-dey
mokg-day
mokg-dey
mo/Xg-dey
mgkg-dey
mgkg-dey
mokg-day

mokg-dey

N/A

NA
N/A
N/A
N/A
N/A
N/A
N/A
N/A

NA T

N/A
NA
N/A
N/A
N/A
N/A
N/A
NIA
N/A
N/A
N/A
N/A

NIA
N/A
N/A
N/A
N/A
N/A
N/A
NA
N/A
N/A
N/A
N/A
N/A

WA
NA
NA
NA
NA
NA
N/A
N/A
N/A
N/A
N/A
N/A
N/A

ot Hazerd index Across A Exposure Raes/Patways ]]

2 0€£-003
2 2€-003
2 9€-002

12€-003
5 SE-001
5 8E-001
1 3E+000




TABLE7.1.CT
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

9gZ007

( Bownarls Timelirss: Burc G biams =

Medum: Soll
|{ Eosurs Medum: Surface Sol
Exposure Poirt: AOC 2 - ADC
Recaptor Nes (T
Reoeptor Age: Youth (12-17 years)
Exponrs Chamical Modum
Route of Potential EPC
Concem Vehe
ingeetion Cas
41
Berax(a)pyrene 5343
Indena(1,2,3-cdpyrens 281
Diberao(a henlivacens 2532
ANdrin 114
Oleidin 200
Methosrychior 2803
Arocior-1248 735
Arocior-1200 1800
2,,7,6-TCDD equiv. 0.158
Artimony 27
Arsenic L ]
U S | S
Denmal Beran(ajarttvacene 4534
Benao(d)iuoranthens 7841
Beran(a)pyrena 8343
Indena( 1.2, 3-odipyrens 3281
Oibana(a hjenthracens 8%
Ndrin 114
Dieidrin 200
Methoxychior TR
Asoclor-1248 7380
Arocior-1200 1500
23,7.6-TCDO aquiv. 0.18
Arimory a7
Arsanic 48
e (TteD]
(1) Medum-Specific (M) or Route-Bpecific (R) EPC selected for haaard osloulstion.
(2) Chronie.
--R Dose not , Hamrd not
N/A - Not Applicatile.

TTTTTITITTI RTTTITITeIeeT:

i

3

$855550500F JRRRH40000SES

for Hamsrd
Calcutetion (1)

TEZTTEZEXZZZEZXZETT

4.9€-007

1.1€-008
1.5€-000
3.26-007
6.8E-012
4.1€-008
21E-000

4.0E-004
3.0E-004

mofg-day
mghg-day
mokg-day

mo-dey
mohg-day
mofkg-day
mofg-dey
mghg-day
moig-dey
mohg-dey
mog-dey
mofg-dey
mog-day
mghg-day
mghg-day
mofkg-day

Totsl Humrd Index Across Al Exposure Routes/Pathways Il

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

WA
NA
NA
NA
NA
NA
NA
NA
NA
NA
A
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA




TABLE 7.1.RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Medum: Soll
Exglosure Medum: Surfiice Soll
Exposurs Paint. AOC 3- SPD
Recaptor Popul Nea { v
Receptor Age You (12:17 yeers) i
Exposure Chemical Medum Route Route EPC intake intake Refe R Refe Hazaed
Route of Potentisl EPC EPC EPC Selected (Non-Caricer) {Non-Cancer) Dose (2) Dose Units C [« Quotieht
Concem Units Valve Units for Huzmed Units Units
Chalculation (1)
(ngestion | B iacens i B L kg e 1oéﬁi""‘i7‘ 1TE Trghgpday (] WKTTUTTTT WA T oEETE
Beranibiuoranthens ughg 2883 ughkg (1] 1 7€-007 - mghg-dey NA NA -
Benm(s)pyrene ughg 1488 vgg M 8.86-008 - mokg day WA NA -
Indeno(1,2.3-cpyrene 1302 ugg 1302 ughg M 7 8E-008 - mo/kg dey NA NA -
Methorychior 950000 ughg 650000 ugmg " 39E-005 S 0E-003 moMg-day WA NIA 7 8E-003
Auminum 8432 mgkg 8432 mokg M 5 1E-004 1.0€+000 mohg-day NA NA 5 1€-004
Antimony 1” mgkg 1” mag M $ OE-008 4 0E-004 mokg-day NA NA 2 8E-003
Arsenic ] mghg 0 mog M 1.4E-008 moMg-day 3.0E-004 mgfeg-dey NA NA 4 4E-003
Copper 1819 mokg 1519 mghg M 9 1E-005 mohg-dey 4.0E-002 mgeg-dey NA NA 23€-003
Mengenese 215 mghyg 15 mgig M 1.3E-00% mokg-day 2 4E-002 mgkg day NA NA 5 4E-004
Thelum 002 mghg 092 mohg M 5.5€-008 mo/kg-day 7 0E-005 moho dey A NA 7 9E-004
Vanadum 7 mghg kY mokg M 2.2€-000 mghg-dey 7.0E-003 mo/g-day A NA _ 326004
(Totsh L 7T 2.0E-002
Dermat ~  |Benzotajenttemcene | 70 T T[T uomg TV kg W 3007 | momgdey | < [ mowgdey | WATT T MR T L
Benzm(byluorsrihene 2883 ughkg 2883 ugg M 5 8E-007 mokg-dey - mokg dey NA NA -
Beram(a)pyrene 1488 ughg 1488 ughg v 2 BE-007 mohg-dey - moig day NA NA -
Indenc(1.2.3-td)pyrene 1302 vokg 1302 ugkg ™M 2 5E-007 mohg-dey - mokg-dey NA NA -
Methonyction 830000 upkg 850000 ugkg V) 9 8E-005 mgkg-day S OE-003 mohg-dey WA WA 2 0E-002
Auminum 8432 gy 8432 makg ™ 1.3€-004 mgg day 1 0E+000 mohg-day NA NA 1 3E-004
Antimony 17 moig 7 mgkg ™M 2 8E-007 mgkg-day 4 0E-004 mpykg-dey NA NA 6 4E-004
Arvenic 24 mgfig 24 mgikg M 1 1E-000 mokg-day 3.06-004 mefkg-dey A NA 3 6E-003
Copper 1819 mohg 1510 mokg ] 2 3E-005 mgikg dey 4 0E-002 mohg-day NA NA 5 7€-004
Menganese 218 mokg 215 mokg M 3 2€-008 mokg-dey 2 4E-002 mg/kg day NA NA 1 3E-004
Thellum 002 mokg 092 moMg ™M 1 4£-008 mgkg-day 7 0E-005 mgkg day NA WA 2 OE-004
vanedum 7 mgkg 37 mohg M S 8E-007 makg-day 7.0€-003 mofkg-day NA NA ~ 70€-008
b oo b (Totah i _‘L,_u I R . 1 . o | 18E002
T e eEE———— = B - ? i : Totel Hazard ndax Across Al Exposure RouesPatimays || 4 4€.002
(1)  Medum-Specific (M) or Route-Specific (R) EPC selected for hazsrd ¢aiculetion. ) :
{2) Chronic.
~-R Dose not avallabie. Hazard Quotient not calculsted.
N/A - Not Appiicable

LETOOY




8€C00¥
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Berzolbiuoranthene | W0 g
Berzo(a)pyrene 1800 ugig
Hexachiorobutadiene 6h00 ugig
Hexachiorocyclopentaciens 87440 ugkg
A n vy
Arocior-1248 91 ughg
Aoclor-1284 1he1 vog
Aroclor-1260 405 ughg
2.3,7.8-TCOD aquv. 0.2 ugheg
Aminum 19500 moky
Antimony 18 mokh
Arsenic 7 mghy
Cadmium » mohg
Copper o1 mghg
Mangenese 81 mohy
Nickel 08 oo
Siver 207 mog
Thellum 072 mong
Zine (1171 mang
_ (Totsh
Benm(bfucrenthens T 2000 i
Benzo(a)pyrene 1800 gy
Hexachidrobuladene 8800 kg
Hexachiorocyclopshtadene 57440 ugp
Ncrin 22 ughg
Arocior-1248 0t uog
Arocior- 1254 1041 ughg
Arocior-1260 405 ughg
2.3.7.8-TCDD equiv. 02 [
Aminum 18500 mghg
Antimony ® mghkg
Arsenic by mog
Cadmium LY mgihg
Copper 01 mghg
Manganese 481 mokg
Nickel 298 mokg
Siiver 207 mokg
Thallum 072 moig
Zmc 9172 mgfkg
e P (Total)

(1) Medum-Specific (M) or Route-Specific (R) EPC selected for hazerd caleuetion

(@ Chronic.

Dose not svaitable,

N/A - Not Applicable.

Hamrd Quotient not calculeted.

HORSESHOE ROAD COMPLEX SITE. BAYREVILLE, NEW JERSEY

072
etr2

072
9172

TABLE 7 1 RME

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE

£

H

TTTTCETTITTITITITY

§53

EIITIEIELITITITY

EPC
Selected
for Hazrd
Caiculation (1)

ZTTZXTTXTTETETTTETTXTEZTETTEX

ZZFrTXTTTTZTTTTTETTETET

!

Intake
(Nor-Cancer)

TieE o
1 4€-007
4 1E-007
3.4€-008
1.3€-008
5 3E-008
1.2€-007
2.8€-008
1.2€-011
©.3E-004
1.1E-008
1.6E-008
2 2E-008
3.5E-005
2 8E-005
1.8E-005
1.7€-008
4 3E-008
5 5€-004

51007
3 5€-007
1 0£-008
8 0E-008
338000
1.9€-007
4 1E-007
© 8E-008
90£-012
23E-004
2 7€-007
1 26-008
5 0€-008
8 0€-008
6 9€-008
4 4E-008
4 36-008
1 1€-008
1.4€-004

1 OE-000
4.0€-002
2 4E-002
2.0E-002
$ 0E-003
7.0E-005
3 0E-001

1.0E-003
4 0E-002
2 4E-002
2 OE-002
5.0€-003
7 OE-005
3 0€-001

wokg-day

mohg-dey
mohg-dey
mokg-cay
mohg-dey
mokg-dey

N "VW 7

mokg-day
moikg-day
mokg-dey
mog-day
mokg-day
mohg-day
mokg-day
mofkg-dey
mohko-day
mo/kg-day
mofkg-day
mphg-day
mghg-dey
mog-dey
mg'kg-dey
mog-dey
mokg-dey
Mmoo dey

Total Hazard Index Across All Exposure iounn’-ﬁ;\ny- '[

'3
NA
NA
NA
NA
A
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
A
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Units
[
NA
NA
NA
NA
NA
A
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
A

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
A
NA
NA
NA
NA
NA

2.0E-003
4 9E-004
4 4E-Q05

S 8E-003

9.3E-004
2 7E-003
5 4£-003
2 2€-003
8 0€-004
1 2E-003
8 9E-004
3 4E-003
6 2E-004
1.8€-003

2868302

5 1E-003
1 2E-003
1.1E-004

2 0E-002
23E-004
6 8E-004
41E-003
5 6E-005
2 2€-004
2 9E.004
2 2€-004
8 6E-004
1 SE-004
4 6E-004
3 4€-002
6 3E-002

j
]




6€2007%

PN

Erposure
Route

Medum: Bullding Meterials

Exposwe Port. AOC 2. ADC
ion. Ares

Exposure Medum: Bullding Maténiels

Receptor Age  Youth (12-17 years)

(Toteh)
Benzo(sieniivacene
Benzo(buoranthene
Benzo(a)pyrene
Indeno( 1.2, 3-cd)pyrens
Obenzo(a Hentheacens

2-Methyinephthaiene

Fluorene

o T

B o

i T
1400000
1100000

320000
1100000

11066000
1400000
1100000

320000
1100000

13333385558 88858888 §33332555 338555458

(1) Medum-Specific (M) or Route-Specifc (R) EPC sefected for hazsrd caiculation

{2) Ciwonic

-- - Reference Dose not avsisbie, therefore Harerd Quotient not caleulsted
A - Not Applicable

Route
EPC
Value

1100000
1400000
1100000

320000
1100000

1100000
1400000
1100000

320000
1100000

1800000
3900000

150000
57

@05
a5
18

TABLE 7 2 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Roue EPC irtake
EPC Selected (Non-Cancer)
Units. for Hazerd
Calculation (1)

ughg » 8 4€-005
ughg ] 8 8E-00%
uohg ~ 1 8€-005
ughg ~ $.4E-008
uohg N 1 0€-005
ughg [ 8 6E-005
vpkg ] 4 8E-005
vokg L] 8 0E-005
o M 9 6€-005
ughg ] 236-004
wog ] 1.7€-004
e "] 9 0E-008
mog ] 34€-007
mgig L 4§ 0£-008
mgig L] 3 0€-00%
mohg [] 30€-008
mokg [} 1 1E-007
mgkg '] 1 9E-004
uohg M T 21E004
wokg » 27€-004
wohg M 21€-004
wykg " 5 9E-005
wohg " 186005
wAg " 8 26005
ughkg M 2 tE-004
ughg M 1 6€.004
upkg [ 2 0E-004
vorg ~ 31E-004
wag [ 7 8€-004
ughg '] 5 5€-004
ughog M 2 3E-008
miyhg '] # 6£.008
mokg ~ 3 8€.008
mokg [} 7 4€.008
mohg L] 7 4€£-000
mgg [l 2 7€-008
L) [ 4 8E-005

mokg-day

mkg-day
mphg-day
mokg-day
mghg-day

Dose (2)

2 4E-002

3.0E-001

4.0£-002
4 0£-002
3 0€-002
4. 0€-003
4 0E-004
3 0E-004
4 0E-002
24€E-002
7 0€-005
3 0€-001

| mobudey

mohg-day
mofkg-day
mofkg-dey
moMg-day
mg/kg-dey
mo/kg-dey
mofig-duy
mg/kg-dey
moykg-dey
mg/g-dey
mgAg-dey
mo/kg-dey
mo/g-dey
mg/kg-dey
mg/kg-day
moykg-dey
mohkg-dey
mo/kg-dey

mofg-dey
mo'g-dey
mofg-day
mg/kg-dey
mog-day
mg/kg-dey
mg/kg-dey
mg/kg-day
mghg-dey
mo/g-day
mo/kg-dey
mo/g-dey
mgikg-dey
mo/g-dey
mghg-dey
mofkg-day
mohg-day
mghg-dey
mog/kg-day

Totsl Hazard inder Across Al Eposure Rouull—'lmwm

T

NA
WA
NA
NA
NA
NA
NA
WA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
WA
NA
NA
WA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
WA

Quotient

31E-003
11€-002
2 8£-003
4 9€-002
7 8E-003
1 8£.002
1 8E-002
4 5€-003
2 1E-004
1.3€-002
1 9E-004
31E-004
30E-004
15£-004
13€-00f
1 9€-001




TABLE 7 2 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Hedeptor Ares Resitunts (T %)
Redeplor Age: Youth (12-17 yedrd)
Exposire Medum Medum Route
Roule €PC €PC EPC
Ve Units Velve
ma‘,,:——; T == = =
Arocior-1234 30000 ughg 30000
2.3.7.8.TCOD equiv. 7 ughg 17
Antimony 31700 mg/kg 31700
Arsanic 254 mokg 254
Vol
b~ vy b e
Asocior- 1284 30000 ugkg 30000
2.3.7.6-TCOD equiv 7 ughg ”
Artimorey 31700 mohg 300
Arsenic 254 mokg 254
R SV 1.....) I S

(1) Medium-Specific (M) or Route-Spastfic (R) EPC selectad for hazited caiculation.

(2) Chronic.

aobde theref:

— - Refer Dose not

N/A - Not Applicable

0¥Zo0w

Hazard Quotient not caicutsted

0

EITTRRTTTRINTIE

EPC
Selected
6r Hazmed
Caltudbtion (1)

oI 5

zzzZ

TXTE

Dose (2y Dose Unifs e b
Units
e B e e
20E-00% mokg-dey A NA
- mokg-dey NA NA
4 0E-004 mghg-dey NA NA
3 OE-004 mog dey NA NA
2.0E-005 mo/kg-dey NA NA
- mog-dey NA NA
4.0E-004 mohg-dey WA A
3 0E-004 mokg-day NA NA
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TABLE 7.2CT
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY
|| 8cdneiio Timelame: Curentand Fubws™ T
Madium. Suliding Meteriale
Exposure Medum: Bulidng Materiale
Exposure Point: AOC 4 - ARC
| Recaptor P Area R rde (T
|[Recaptor Ags: Youth (12-17 years e
Eponre Chemical NMedum Route Route EPC Intake Intake e Hazerd
Raute of Potertial EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Doee (2) Dose Units C C Quotient
Concem Units Value Units for Hamrd Units Unite
J Caioulstion (1)
ingestion T ] ) TTTTTIrTT o - o N
Arodior- 1254 4500 ughg 5500 upg M 1.7€-007 mofkg-day 2.0E-005 mghg-day NA NA 8.4E-003
2.3.7.8-TCOD equiv. 32 ughg 32 ughg (] 0.0E-011 mog-dey - mgig-dny NA NA -
Artimony 9017 moMg 0017 mghg ™M 2.7E-004 mgg-day 4.0E-004 mghag-day NA NA 8.8E-00¢
Areeric 188 moMg 158 mohg ™M 4.7E-000 mgkg-day 3.0E-004 mofkg-day NA NA 106002
(Toteh 1.08-061
Arocior- 1254 5500 ughg 6500 ughg L] 1.2€-008 mpfg-dey 2.0€-003 mgihg-day NA NA 8.9E-002
23.7.8TCDO equiv. 32 uokg 2 uphg L] 1.4E010 mgig-day - mghg-day NA NA -
Antimony 0017 mghg %017 mghg M 1.4E-004 mohg-day 4.0E-004 mg/kg-dey NA NA 3.4E-001
Arsanic 185 mohg 188 mohg ™M 7.0E-000 mokg-dey 3.06-004 mghkg-day NA NA . 23E-002
T i T T B 14Es000

(1)  Madum-Spaciic (M) or Route-Specific (R) EPC eslacted for haasrd osloulsiion.
(D) Civonic.

- Ooes not Hazard Quotient not owloulated.
NA - Not Agpiicatie.
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TABLE 7.3 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Medu.; Surface Water
Exposuré Medum: Surtsce Water
Exposure Point AOC 1 - HRDOD
Receptot Populs Arsa (T )
Ro@ﬁg}w Ymu‘)-"ym)
Exposure Chemiesl Medum Medum Route Route EPC Inlahe Intake Rete Rty Huzsrd
Roule of Potehtial EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units C Ci Quoatient
Concem Velue Urite Vake Units for Hezmrd Urits. Units
Calculation (1)
fingestion [VnyiChloie | o004 |  moh ] ooos moh TR T i ERer “hokgday
Antimony 001 mgh 0.0 mgh 7] 3.0E-007 hokg-day
Arsenic 00806 mgA 0.800 moA 7] 2 7€-008 mog-day
Cadmium 0.0088 mot 0.0085 moh M 2 8E-007 mghkg-day
Copper 123 mgt 1.0 mgh M 3.7€-005 ghg-day
Mangsnesa 10 ™A 10 mgh ] 3.9E-005 mghg-day
Nickel 0144 mph 0144 mgft ™ 4.3E-008 mokg-dey
(Total) _ T .
Demel |[woytCriodde T T 7T Tooos T | T T mgh T oo T[T T meh WM T Tieeoos T [T mokg'dey TUURR TR LT
Antivorvy oo mon 001 mgt " § 8€-000 gfhg-day NA
Arsenic 0.0800 mg1 0800 mgN L} 4.0E-008 thgkg-day NA
Cadmium 0.0085 mon 0.0085 mgt Y] 4.7E-000 moig-dey NA
Copper 1. mgh 1.0 mgh Y] 8 BE-007 mog day NA
Nanganase 1.03 L) 103 o™ " §.7€-007 mghg day NA
Nicke! 0.144 moh 0144 mo ] 7.9E-000 mohkg-dey A
S, B (Hoten SO IS SR GRS S R 5
T e - D T o o e o i o Routes/Pathways |

(1} Medum-Specific (M) or Route-Spectitc (R} EPC selecied for haterd caicutation.
(2) Chwonic

-- - Relerence Dose not availsble, therefore Hazerd Quotient not caloulated
N/A - Not Agplicable




TABLE 7 3 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

€5200%

Receptor P Ao Iy ]
[Receptor Agw Youh (1217 years
Expesure Chemicsl Medum Madum Route Route EPC Intake R Rete Ref Hezard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancaer) Dose (2) Doss Units C Ci Quotient
Concemn Vale Units Value Unils for Hazmrd Units Units
Caleutation (1)
ingestion | Vinyt Chioride h 0.0008 mh ] 0.0008 - I L 3BEBOT T | mokgdey | - WK T T
Antimony 0.0008 A 0.0008 mgh » 2 9€-007 momg day 4 0E-004 WA
Arsenic 0.467 mop 0.487 mon M 1.4E-005 mofkg-day 3 0E-004 NA
Manganese 0.673 ] 0673 o " 2 0E-005 mokg-day 2 4E-002 NA
Thalium 00023 mon 00023 mgt ™ 8.0€-008 mgg-day 7.0£-008 mohgday NA NA
(Toteh
Dermel | Vinyl Chiuride 717 00008 T mgt | oooea mt W T T Tyee00s ‘mokgday T Tmorgdey | NATTTTITTTTNATTT
Antimony 0.0008 moh 0.0008 g L] $.3€-000 tho/kg-day 4.0E-004 mgig day WA NA
Arsenic 0.487 moh 0487 mA L) 2 8E-007 hokg-dey 3.06-004 mohg-day NA NA
Manganese 0873 mgA 0473 ™ L) 3.7E-007 mokg-day 2.4€-002 mghg-day NA NA
Thellum 0.0023 mpA 0.0023 mg L 1.3E-000 rghkg-dey 1.0€-005 mokg day NA A
(Totah) S . B - SRR I R R B _
T e e - T o Total Hazerd index Acrose Al Exposure Raules/Patiwayt

(1) Medum-Speoific (M) or Route-Spacific (R} EPC selected for hetard caiculition.
(2) Chyonic

- - Re Dose not svellable Hazerd Quotient not caloulsted.
N/A - Not Applicatle




vvZoow

TABLE 73 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Sconedio Timekome: CuredondFadbe ~ — 7 T
Medum: Surtsce Water

Exgiosure Medum: Surthee Water

Exposure Point: AOC 3 - SPD

(1) Medum-Specific (M) or Route-Specific (R} EPC selected for hazerd oslculetion.
(2) Chronio

-- Dose not avelisble. Hazmrd Quotient nol cslculeted
NA - Not Appicable

Total Hazard Index Across Al Exposure Roules/Pathways 1]f

Route Route EPC Intoke Intake Ref Hazmrd
EPC EPC Selected {Non-Caricer) (Non-Cancer) Dose (2) Dose Units [~ [ Quotient
vaue Units for Hazmed Urits Units
Caicutation (1)
TT5.00001 TTTWMOT T 27E088 | mokgday | 5O0EDG3 | mowogday | WK T 1TC CRRT
261 mg ] 7 8E-005 mohg-day 1.0€+000 moikg day NA NA
0.0009 mgt ] 3 0E-007 mghg day 3 0E-004 mghg-dey NA WA
0.247 mgh Y] 7 4E-000 mohkg-day 4.0E-002 mohg day NA NA
0019 mgh ] 2 8E-005 mohg-dey 2 4E-002 mgg-day NA NA
00074 mgh ] 2.2E-007 mgkg-dey 7.0E-003 mokg day NA NA
“oooey ) mgh M T 85000 | mokgamy | 506003 | momgdey | NATT TR
261 mgh 1] 1 4E-000 mgg-dey 1.0E+000 moMg day NA NA
0.0000 mg M 8 4E-000 mg/g-day 3 0E-004 mg/eg dey NA NA
0.247 mgt M 1.4€-007 mgg-day 4.0€-002 mgikg-dey NA NA
0.019 moh ] 5.1E-007 mo/g-dey 2 4E-002 mgkg-day NA NA
0.0074 mot M 4 1E-009 mokg-day 7 0E-003 mgkg-dey NA NA

256005




TABLE 7 3 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Sconwric Timekame: Curverd andFubae T
||Modum: Surtece Water ——-‘
| Exgosure Medium: Surface Water
Emposure Point: AOC 4 - ARC
| Recaptor Ares Residunts (T )
Rw” Youth (12-17 years)
Medum Route Route EPC R R Hazerd
EPC EPC EPC Selacted C “ C Quotient
Urits Value Units for Hazard Urits
Caiculstion (1)
0. ’ i - M omi“- = = _EA__. ,__ﬁ,‘ e g ‘:‘m— =t —:ﬁ: ‘Tiiﬁs_‘ -
0013 mon 0013 ) 1) NA NA 1 3E-003
0.0005 mph 0.0088 mop L] NA NA $ 1€-004
123 mop 1. mgh Y] NA NA 9 26004
0r moh orn mgh ('] NA NA 9.1E-004
Nickel 0128 wor [ X} oA ] NA NA 1 9E-004
Siver 0038 g 0038 mo ™ NA NA | 236004
(Totah) ijt00f
ool |AnBmony T [ Tme [ T uoez T I G R 7 3.1€-000 mohg dsy 40EC04 | mongdey [T WA T UTTTNA T |7 i3good
Arstnic L) 0013 "ot Y] 7 2€-000 mokgdey 30E-004 mgikg-day NA NA
mgh 0.boes mpA ™M 4 TE-000 mgig dey 5.0E-004 mgikg day NA NA
moA 123 mo ™ 8 8E-007 mohg dey 4.0E-002 mg/kg-dey NA NA
mon 073 ] [} 4.0E-007 mghg-dey 2.4€-002 mgg-dey NA NA
moA 0128 mgt L] 7.0E-000 mokg-dey 2.0€-002 mgig-day NA NA
mA 0038 mA M 1 3E-008 mokg-dey 5 0E-003 mohg-day NA NA .
[ : U F R R ST B S R S - 1

Totmi Hazard Index Across Al Exposisa RodesrPathways || 116007 ]
(1) Medum-Specific (M) or Route-Speciic (R) EPC selected for hezerd aaiculstion S o
(2) Ctwordo.

-- Dos# not 3 Hazard Quotient not ceiculsted.
N/A - Not Appiicable

SPZ00%




Medumn Surfece Waler
Expowsre Medum: Surface Waler
Expowre Poirt. AOC 5 - DSM

Receptor Age Yoush (12:17

Scenarlo Timakeme Cuverd srd Fbre

Receptdr Popusion: Ares Residerts (Trespasders)

Mangenese
(Yota)
Acseric’ T
Mangensse
. (otey

056

[ 2
119

119

0569

9%Z200%

(2) Chvoric.

(1) Medum-Spedfic (M) or Route-Spedfic (R) EPC selected for hazerd celcualion.

- - Reference Dose not avaiistie, therefore Hazard Quoliert ot calalsted

N/A - Not Applicatle

Roue
EPC
Veiue

“bse

119

119

TABLE 7 3 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Raute EPC riake niake
EPC Selected (Non-Cancer) (NonCencer)
Units for Hazard Units
Calcuslion (1)
R R Bt CUTERE | T wakgdey

mod ™ 36E-005 mghg-dey

B I B " 31E.007 " mg/g-day
moh M 6 SE-007 mghg-day

Refererce
Dose (2)

" 30E-ob4

2 4E-002

3 0E-004
2 4E-002

Reference
Dose Urils

mghg-dey

mgkg-dey

mgAg-dey
mg/kg-dey

Refererce
Concertrition

C R
N/A

N/A
N/A

Reference
Concertration
Units

N/A
N/A

NA
N/A

Toiel Hezerd Index Across AR Expoure ﬁal;sli‘al;r:uy; ’

Hazerd
Quobént

s7eoby
1 5E-003
5 8E-002
1 0E-003
27€.005
tE-003
5 9€-002




TABLE 7 3 RME
TABLE 7 3 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, BAYREVILLE, NEW JERSEY
Sceninio Tunekame. Currert and Furwre T
|| Medum: Sustace Water
Exposurd Medium: Surface Weter
Exposure Point: AOC 6 - RR
| Receptor Populs Area R (T
Receptor Age  Youth (12-17 yesrs)
Exposure Chemical Roule Route EPC Intake Intoke Hazmrd
Route of Potential EPC £PC Selecied (Non-Cancer) {Non-Cancer) Dose (2) Dose Units [~ [ Quotient
Cohcem Value Units for Harmed Units Units
Calcutation (1)

] T o Twat Tam oA M T BOED0S T | mohpday " 16Ei500 TUURK T T T edEd0s
mgh 00057 moh ™M 1.7€-007 mg/kg-day 4 OE-004 NA 4 3E-004
moh 0.02 L) (7] 6 0E-007 mohiy dey 3.0€-004 NA 2.0€-003
moh 0240 mo" M 7 SE-0D6 mgig-day 4.0€-002 NA 1 9E-004
moh 0101 moht L] 3 0E-008 mokg day 2.4E-002 NA 1.3E-004
mot 0005 moh Y] 1 5€-007 mghg-day 7 0E-005 NA 2 1E-003
mgh co188 moh M 5 6E-007 mohg-day 7.0€-003 NA

(Total) =00
Dermat | Aumirum T FEI Tmgt T T T T [T TTU13E008 T " mghpdey T 1084000 | mokgdey [’ S A 7 ) 1 3E-008
Anbimony 0.0057 mgh 00057 mgh 7] 3 1E-000 mgg-day 4.0E-004 mghg-tey NA NA 7 8E-008
Arseric 002 mgh 002 moh “M 1 1€-008 mgy-day 3.0E-004 mgig-dey NA NA 3.7E-00%
Copper 0.249 mgh 0240 mof ™ 1.4€-007 mghg-dey 4.0E-002 moMg-day NA NA 3 4E-008
Manganese 0.101 mgt 010t mon M S 6E-008 mg/hg-dey 2.4E-002 mohg day NA NA 2 3E-000
Thelium 0.008 moh 0008 mot M 2.8E-000 mghg-day 7.0€-005 moikg dey NA NA 3 0E-00%
Vanadum 00188 mph 00138 mgh 1] 1 OE-0D8 mgkg-day 7 DE-D03 mghg-dey WA WA 1 5E-008
R o _ R R . L LT T s
- ' T o o - ’ ' o Total Hazard index Across Ab Exposire Routes/Pathways |[' 51€-003

oM
(2) Chronic

Medum-Specific (M) or Route-Specific (R) EPC selected for hazerd calcutation

- Dose not avaiistie. theref
NA - Not Applicable

Hazard Quotient not calculated

LY200%




[‘secmﬁ’ erario Tenakeme. Curerl and Fulurs
Medum. Surface Water

| Exposure Medum: SheMeh
| Exposure Point: AOC S - DSM
Receptor Populstion. Residents
[[Receptor age: Act o R
Exposure Chemical Medum Medum
Roue of Potentiat EPC (324
Concemn Veie Units.
;*A:mu_' _ ST L. ToEn T ,,._.._..0_ :ﬁ BT ey “ ';_a -
Manganese 110 mgh
. [ D (... SRS SO

(1) Medum-Specific (M) or Route-Specific (R) EPC selected for hezard calculetion
(2) Chronic.

- - Ref Dose not Haaard Quatient not caloulsted

NA - Not Applicable

8%Z00%

Route
ebc
Value

74

TABLE 7 4 RME

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Route

Intake Intake
(Non-Cancer) (Non-Cancer)
Units
T30 | mokgdey
8.4E-008 mohkg-duy

|

R ek " Vazard
bose (2 Dose Urits c Quotient
Unite
I0E-004 mihg-dey WA L “faco0s
24£-002 g dey NA NA 76€008
e - ) 0E-005

Total Hazard Indax Across Al Exposire Roules/Patiways “‘ C16e008 |




TABLE 7 4 RME
CALCULATION OF NON-CANGER HAZARDS
REABONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. BAYREVILLE, NEW JERSEY
[M ks Curad SdFdGs T ST smeosves
Medum Surface Weler
Exposurd Medhum™ Shelfish
Exposure Point: AOC 8- RR
|Receptor Poputation: Residents
torAge. AAR
Exposre Chwmical Medum Medum Route Route EPC Intake Intake R R Hazard
Route of Potertisl EPC EPC EPC EPC Selected (Non-Cancer) (Non-Gancer) Dose (2) Dose Units [ i [~ Quotidnt
Concem Value Units Vake Units for Hazmrd Units Unite
Celcutation (1)

T R ) B mAg TR TOUTTTTT Y morbaey | TR0 mokgdey | MR L S
Antimony mgh mokg R S 1E-013 mohy dey 4 0E-004 mokg-day NA NA 1.3€-000
Arsanic mA mokg R 7 BE-011 mokig-day 3.0E-004 mokg day NA NA 2 8€-007
Copper moA mokg R 4.4E-009 moky dey 4 .0E-002 mgkg dey NA NA 1 1E-007
Manganese mgh mgkg R S 4E-000 mgkg day 2 4E-002 mokg-day NA NA 2 2E-007
Thalium mot mgfkg R 1 5E-011 mokg-day 7 OE-005 mokg-day NA NA 2 2€-007
vanadum moh - mokg R - mgkg-day 7 0E-003 mghg-day NA NA -

8 1E-007

;oial Hazed lm:f-x Acvo;l émnm;e Rmasmmnys " 8 )'E-o'oih
(1) Medum-Specific (M) or Route-Specific (R) EPC selected for hedard calculstion
(2) Chronic

~ - Refy Dose nat avadable, Hore Hazerd Quotient not calculated.
NA - Not Applicatie.

6¥20Ccy




TABLE 7 S RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scermiio Timeksme: Curer and Fukie T
Medum: Sedmert
Exposse Medum: Sedmert
|Expobure Poird AOC 1 - HRDD
|Recebior Popusiion. Ares Residerts (Trespdssers)
Recoplor Age: Youh (12-17 years)
— e - : - e - e -T- SR — .- — e N -
Expoaue Chbmicel Roue Roue EPC Irtolie riake Refesance Reference Reference Referorce Hazerd
Route of Potersial EPC EPC Setected (NorvCahcer) (Non-Cancer) Dose (2) Dose Urits Concertraion Conceriration Quotient
Cércom Value Urits for Hazerd Uhits Urits
Calcuteon (1) L
U G £ - IO — _ - - - L — [ER—— e = - - - e -
ingosion "‘Lﬁ' oy B R T T mokg TTTRIT = okg W T TR molgday | 4 OE-004 Tmokgdey ] WA 77 WA 8 AE-003
Asefic 1140 mghg 110 mokg ™M 1 36-004 mgMg-day 3.06-004 mghg-day NA NA 4 4E-001
Copger 5300 mog 5300 mokg ] 6.4E-004 mgMg-dey 4.08-002 mgkg-day NA NA 1 6E-002
Mengenese 2060 mohg 2080 mgkg M 256-004 mgMg-dey 246-002 mokg-dey N/A NA 1 0E-002
Them 33 mghg 33 mopkg (Y] 4.0e-do7 mg/g-dey 7.08-005 mghg-dey NA NA  STE-003
(Totsl) d8E0bT 7
Deftel Atirhory T T A T T T T ok 214 Tmghg Twm TTFaERT T 1T mgligaey” [ i0E004 | momgoey | T WA WA 1 soEoba
Asohic 1o mokg 110 kg "] 37€-005 mpkg-dey 308-004 mpkg-day A NA 1.2€.001
Copper 5300 mgho 5300 mohg M 5.8€-005 moAg-dey 4.0€-002 mghg-dey N/A N/A 1 5€-003
Meanganese 2080 mgmg 2080 mokg ] 2.3E-005 moNg-dey 24E-002 mg/kg-dey N/A NA 9 5€-004
Thelm 33 moAg 33 mokg M 38E-008 mgMg-day 7.0€-005 mghg-dey NA N/A 5 2E-004
A_ __{Towm) i I B . ) A R . T P T S k. -2
re : ’ o o ‘ Tot Hazerd index Adross Al Exposre Rouesetways || 6 16001

(1) Medum Spedfc (M) or Route-Spedfic (R) EPC selected for hezard éslculstion
{2) Chroric

- - Reference Dose not available. therefore Hazard Quotiert not caicudsted
N/A - Not Applicable

0S2Z00%




(1) Medum-Specific (M) of Route-Specific (R) EPC selected for haserd calouletion,

(2) Chwonic.

- Rk Dose not availsble

N/A - Not Applicable.

T1SZ00%

Hamerd Quotient not caloulated

TABLE 7.5 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY
Sounario Nmekame: Turrerd and Fibme T
|Mediurn: Sedmant
Exposure Medum. Sedment
Exposure Point: ADC 2 - ADC
Receptor F Acen [\
|Receptor Age: Youth (12-17 years) -
Exposure Medium Roe Route EPC intake Intake
Route of Potentisl epPC EPC EPC EPC Selected (Non-Cancer) (Nbn-Cancer)
Concem Value Units Vake Unts
;ﬁ; i Serao(aipyrene = 8007 whg ] 8007 o W ¥3807 T m};y‘
Methoxycior 640000 kg 840000 kg "] 7.7E-005 thokg-day
Arseric 3480 mghg 3480 mofg ] 4.2E-004 mokg day
(Totah) o e I . e o
[Oermet Benm(alpyrene 8002 ughg 8002 wig ] 8.0€-007 hokg dey
Methoxychior 840000 ughg 840000 ughg "] 7.0E-005 mokg-dey
Arsenic 3480 g 3430 mokg ] 1.1E-004 thokg-day
I R (Totan e - I e e

R R L Mazard
Dose (2) Ooke Units d Cork Quotient
Units
oL indhir iy A o L
3.0E-003 mokg-dey NA A 1.5€.002
3 0E-004 mohg day NA NA 14€4000
_Adevo0o
Tl mohg dey NA - T WA R
8.0€-003 mgkg-day NA NA 1 4E-002
30€-004 mgg day A NA

Exposure RodesPathways | 18€e000




ZSZ0o0v

TABLE7.5CY
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Reoceptor Prguislion: Ares Residerts (Trespaseers)
[[Recenter Age: Youn (1217 years)

for Hazerd Urits Urits
Calcuation (1)

m—ﬁ - ﬁlo(;‘":_“h“ml*’ I . - A ohg
Methoxychior 56358 ughag
Arseric 000 mgAQ
L. . I I,
Derml | Barwoteipyee %5 ughyg
whg
moAg

6.8£-008 moAg-dey 5.06-003 mokg-dey NA NA 1.4E-003
8.0E-005 moMg-dey 3.06-004 mgAg-dey NA NA 27E001
2701
- S ] e T WE— 1 A g
8.2E-008 mOA-dey 5.06-003 mohg-dey NA NA 126003
226005 mohg-dey 3.0E-004 moMg-dey NA NA _ 14E002
75002
_34E001

Methoeydhior 58558

(Totw)

(1) Medum-Spediic (M) or Roule-Spedtic (R) EPC selected for harard calculsion.
(@ Cworic.

= - Reference Dose not availeble, herefore Hazerd QuoSert rat ceicuieted.
N/A - Not Applicable.




£9200%

| Boanats Tmaviina: G andFass
Medum: Secddment

| Exposure Medum: Sedment
Exposure Point: AOC 3 - 3PD
Receptor Py Ares (Tr
[|Roceptor Age: Youth (12-17 years) B
Exposurs Chemionl
Route of Poterdlel
Concem
Berun(b)iucranihens 010
Benm(z)pyrene 830
Dibenzo(a henthracens 130
Arochior 1254 [
Heptachior 20
Methouychior 130000
Aminum 13000
Antimony 23
Arvanic 218
Copper "o
Manganess 202
Vanadum 479
N - (Votah) S
Dermal
e
830
130
]
220
130000
13600
23
218
ae
282
479

(1) Medum-Sipecific (M) or Route-Specific (R) EPC selected for hamrd celculsion,
(1) Chronic.

- - Referenoe Dose not th
NA - Not Agiicatle.

s3f

$33333888888 3iidddsss8ss

Route
EPC

10

N8
s18

479

TABLE 7.5.RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

EPC intake

£3F

for Hazard
Caloulation (1)

1.1E-007
7.6€-008
1.6€-008
.2E-000
2.0E-008
1.6E-008
1.6E-008
2.8€E-007
2.6E-000
9.8E-005
3.4E-008
$.7€-000

EXTZTTZTITTZZZTETER

1.3€-007
0.0£-008
1.06-008
1.0E-008
2.4€-008
1.4E-008
1.5€-004
2.5€-008
7.2€-007
©.0€-008
3.1E-000
§.3€-007

§33333850888 331id3sss84s

Dose (2)

2.06-005
§.0E-004

1.06+000
4.0E-004
3.06-004
4 0E-002
2.4€-002
7.0E-003

2.0E-008
8.0E-004
$.0E-003
1.0€+000
4.0E-004
3.0€-004
4 0E-002
2.4E-002
7.0€-003

Ooee Unite [ C

Unite
mofg-day NA NA
mofy day NA NA
mpMg-day NA NA
mokg-dey NA A
mako-day WA . NA
mgeg-day NA NA
mghg-day NA WA
mgkg-day NA NA
mokg-dey NA NiA
mghg-day NA NA
mgg-day NA WA
mokg-day NiA NA
mgfg-day NA A
mghg-day NA NA
gkg-dey NA NA
mghg-day NA A
mohg-day NA NA
mgg-day NA NA
mohg-day NA NA
mufeg-dey NA NA
mpfeg-day NA NA
mgkg day NA NA
moMg-day NA WA
mghg-dey NA NA

Totel Hazerd index Across Al Exposurs Routes/Patiways ||

4.1E-004
§.3€-008
3.1E-003
1.6E-000
.9E-004
8.7E-003
2 4E-003
1 4E-003
8.2€6-004
1.3€-002

5 2E-004
4.8£-005
2.0£-003
1.5€-004
8.3£-008
246003
2.76-004
1.36-004
7.8€-008
4.56-003
24E-002




TABLE 7.5 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tmekame Cumenl andFibws T
|Medum: Sedment
Exposure Medum: Sedment
Exposure Point  AOC 4 - ARC
Receplor Poputation. Ared ( be)
Roceplor Age: Youh(12-17 yearsy
Exposure Medum Medim Route Route EPC Intake intake R Hazmrd
Route of Potentiat EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units [ [ Quotient
Concem Value Units Vake Units for Hazerd Units Units
Calcutation (1)
ingestion | Benmiaiyrene T 060 T ke ] oto e M 126067 mohgday " mgkg day R E
Dieldrin “ ughg 4 ughg M 4 DE-000 mohg-day mokg-day NA
Arocior-1248 2100 ughg 2100 ughg M 2 5€-007 mgkg day - mohg-day NA NA -
Arocior- 1254 87500 ughg 57500 ughg M 8 9E-008 mgkg-dey 2.0€-008 mg/kg-day NA NA 3 5€-001
Asociorn- 1260 2100 kg 2100 ugkg " 2.5€-007 mokg-dey - mokg duy NA NA -
2.3.7.8-TCDD equiv 008 ughkg oo0e ughg M 9.0E-012 mghg-dey - mokg day NA NA -
Antimony 28 2 mog 7] 3 1E-008 mghg-day 4.0E-004 mohg-dey NA NA 7 8E-003
Arsenic “® mokg 9 mg/kg M 5 9E-008 mokg-dey 3.06-004 mokg-dey NA NA 20E-002
Copper 1493 moky 1493 mghg M 1. BE-004 mg/g-day 4 0E-002 moig-day NA NA 4.5€-003
Siver 2 mghp kri] mokg M 3.9€-008 mgg-day 5.0€-003 mgkg-day NA NA  T7€-003
(Tl = $8Eb01
Dermal Berw{sipyrene 1000 ugkg 000 ] T Tuokg M 148007 | mokgday o2 " mghg-dey WA T[T NA -
Dieidrin “© ugg “ ugkg M 4 5E-D09 mgfkg-day 5.0E-003 mghg-day NA NA 9 OE-005
Asocior- 1248 2100 ughg 2100 ughg M 3 2E-007 mokg-day - mQikg day A NA -
Arocior-1254 57500 ughg 57500 ugkg M 8 9E-008 mokg-day 2.0E-005 mohg-dey NA NA 4 4E-001
Arocior-1260 2100 ughg 2100 ugkg M 3 2€-007 mokg-day - mokg-dey NA NA -
23.7.8.TCDO equiv 008 ughg 008 ughg M 2 8E-012 mg/hg-day - mghg-dey NA NA -
Antimony 20 mgig 26 mgig M 2 9E-007 mgkg-day 4 0E-004 moMg-day NA NA 7.2€-004
Arsenic L) mog “® mgkg 7] 1.6E-008 mghg-dey 3 0E-004 moig-day NA NA 5 4€-003
Copper 1493 mokg 1493 mgfkg M 1 8E-005 mgkg-day 4.0E-002 mokg-dey NA NA 4 1E-004
Sitver 32 mgikg 321 mgikg ] 3 5E-008 mgkg-day 5 0E-003 mohg-dey WA NA 7 1E-004
~ o Totsd| | . . I R ) 4 5E-001

Totat Hazard index Across Al Exposure Routes/Pathways [~ & 3e001
(1) Medum-Specific (M) or Route-Specific (R) EPC selected for hazerd caiculation
(2) Chronic

Dose not svailatie. therefors Hazard Quotient not caiculated.
N/A - Not Appicable

¥S2o00¥




[[Recepter Age: Yauh (1217 yeurs)

{Receptar Popuision. Ares Residerts (Trespassers)

TABLE 7 $.RME

CALCULATION OF NON-CANCER HAZARDS
i REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

(1) Medum-Spedific (M) or Route-Spedfic (R) EPC selected for hazerd calcuelion.

(2) Chronic

- - Reference Dose not sveileble, Iherefare Hazerd Guoliert not celcutated
N/A - Not Applicatie

cgz00¥

“Totw Ruzerd ke Across Al Exposre

Expoure Medum Medium Roue Route EPC riake iriake Referarxe Referorce { Reference Referehce
Roue EPC EPC EPC EPC Selected (NonCanoer) (Non-Cancer) Dose () Dose Urits Corceriraiion Concertraion
Ve Urits Vel Urits for Hazerd Urits Urits
Culadstion (1) J J
ingesion BavolOmiracers 300 T ughyg T whkg T W T[T IED [ mghgdey = [ gk day DL i
Berzo(bYlucrarthens 70 ughg 730 uokg L] 8.6E-000 moMg-dey - mg/g-day NA N/A
Berzo(s)pyrere 300 ughg 300 ughg M 3.6E-008 mokg-dey - nghg-day NA NA
Indeno(1.2,3-cdipyrene 220 ughg 0 ughy L] 2.6E-008 mohg-dey - mghy-dey N/A NA
Arodor-1254 470 g 470 ughg ™ 5 6E-008 mghg-dey 2.0€-005 mghyg-day NA N/A
Arseric 0% moMkg 4030 mghg » 4.8E-004 moAg-day 3.0E-004 mghg-dey NA NA
(Yotal)
Damd  |Berwolwlerdiveces | 300 ughy T30 [ Tuwm [T M Ta3E008 T | “mokgdey | - mokgdey | WA TTTTTTNRT
Berzo(bucrarthens 730 ughg 730 ugkg Y 1 0E-007 mghg-day - mghg-day NA N/A
Berwo(s)pyrene 300 ughg 300 ughyg L] 4.3E-008 mghg-dey - mghg-dey N/A N/A
indenot 1.2.3-cdipyrene w ughg o kg L 3.1E-008 mohg-day - mghg-dey NA N/A
Arodor-1284 470 ughg 470 ugkg M 7.2€-008 mghg-dey 2 0E-005 mghg -day NA NA
Arseric 4030 mohyg 4030 upkp L] 1.3E-004 mgig-dey 3.0E-004 mghg-dey NA N/A
(Tolel)




Exponse Medum. Sedmert
| Exponure Poirt: AOC § - DBM

| Receptor Popuietiory Arsa Residerts (Trespasesrs)
([Receptor Age: Youth (12-17 years)

Cherrical Medum

of Poterdlel EPC

Corcem Ve
Bereo(ajariivacens I -
Berzo®)horwihene L
Berwo(a)pyrens 300
Indena{1.2,3-cpyrene 20
Arodor-1254 387
Arseric 1917
T |
Bervo(s)wivacern 300
Berzo®)hurwihere a7
Sarwo(slpyrers 300
ndera(1,2,3-cd)pyrerwe 220
Arodcr-1254 k4
Arseric 117
SO L) S ——

§S§iiij

155858

(1) Medum-Specific (M) or Route-Sipedific (R) EPC selected for hazerd celcualion.

(2) Cvoric.

~ - Refersnce Dose not svallabie, harstars Hezwd Quolert nol caladeted.
N/A - Not Apglicsatie.

962007

| £

fl

1917

1917

TABLE 7.5.CT
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

for Hazerd
Calcuslon{1)

£3¢ :

T 7T .8e008
4.96.008
36e-008
28£-008
4.8E-008
2.3E-004

ZETELEXXE

T43E008
5.8€-000
4.3€-008
3.1E-000
8.0E-008
8.3£-005

§55858 §15885

Referorce
Dose Urits

Refererce Reference
Cor Cor
Urits
g A
N/A NA
NA NA
NA NA
NA NA
NA N/A
NA B
NA N/A
NA NA
NA NA
NA NA
N/A NA

- ‘:ra-:.,_: Sl :.'r:mx.r‘.‘ - L'~: = E?-‘.:’::f,?:i'fif "




TABLE 7 5 RME
CALCULATION OF NON-CANCER MAZARDS
REABONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

ey ::.:‘ﬁ.;i::;m *——i.-im =T
Medum: Sedment

Expostre Medum: Sedment
|Expomure Poind. AOC 8- RR

Recegtor P Area R &
Lﬂoetgg_Ap Youth (12-17 years)

Exposure Chamical Medum Medium Route Route EPC Intake Intake Ref Hezerd
Rote of Potertisl €PC EPC €PC 3. Selecied {Nor-Cencer) Nor-Cancer) Oosk (2) Dose Units [ Concertr Quotibnt
Concemn Vale Units Value Units for Hazmrd Units Units

mog 2200 mgig 1] 2 BE-004 mg day 3 0E-004 mokg-day NA NA
3500 mokg ™ 4.3E-004 mogday 4 0E-002 mohg-day VA A

T moModay I0ED04 | mokgdey | 2 NA T MRS
3 9€-005 mog-day 4.0E-002 mokg-day NA WA

(1) Medum-Specific (M) or Route-Speciiic (R) EPC selected for haserd caleulstion.
{2) Chronic

— - Rek Oose not Hazmrd Quotient not caloutsted.
N/A - Not Applicable.

L.GZ00Y




=

eptor ¥ Area Rosidente (Tr
coptor Age: Youth (12-17 ywary

480
1873

157

{1) Medum-Speciic (M) or Roue-Spaciic (R) EPC selected for hamrd calouletion.
(2) Chronlc.

—- - Rok Dose not Haaard not

8G200%

EPC

4%
1873
450
1573

TABLET7SCY
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Route EPC Intaks Inkaks

Unite for Hazard Units
Caloulstion (1)

L] 5 4E-008 mghg-day
™M 1.9E-004 mghg-day
™M 1.56-005 " mokg-day
"] 1.7E-005 mokg-day

Dose (2)

3.06-004
4.08-002
3.06-004
4.06-002

mohg-day NA
mohg-day NA

moeg-day WA

Fa e e & .-..-;Ai::: onrs e “‘.,rya'

Units

NA
NA

NA
NA




TABLE 7 8a RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Route Rolte €PC Intake
EPC EPC Selected (Ndn-Cancer)
Value Units for Hazard
Calculstion (1)
kg | ™ fr= > i W 596.008
e 9500 vghg M 4 7E-008
ughg 850 ughg M 4 26-007
ugihg 720 ugkg L] 3 SE-007
mykg 14260 mog ] 7.06-003
mgig 4 mog M 1.7€-008
mog 83 mgleg Y] 2 6E-005
moig 45 mgg Y] 2.2¢-008
mgig [} mgfkg 7] 2.1E-004
mghg 420 mghg '] 2.1E-004
mgfkg fos mghg L] $.3€-00%
mg 30 mog ™M 1.5€.008
mohg 1 mgg [ 4.9€-007
mghg 84 mog (] 3 1E-008
Dormet " (Dwlaw T T v T T T T w1 T il ughp ] o 8.8€-007
Avocior- 1248 9300 ugMg 9500 ughg ] 7.6£-005
Arocior- 1254 850 ugkg 850 ughg M 8 8E-006
Arocior-1260 720 ughg 120 ughg ] 5 7€-000
Asninum 14250 mghg 14250 mgkg ] 8.1€-003
Antimony 34 mghyg 34 mohg M 1.9E-008
Arsenic [5] mokg 53 mgg M 9.1E-005
Cedmium LX) mghg 45 mgg Y] 2.8€-007
Copper kY] mgig 33 mghg 7] 2 SE-004
Manganese 420 mohg 420 moko (Y] 2 4E-004
Nokel 108 mgheg 108 myhg 7] 6.2€-008
Siver 30 mokg 30 mog L] 1 7€E-005
Thellum 1 mgkg 1 mog ] 5 7€-007
Vanedum 04 momg 4 mgtey ™ 3 8E-005
EomTmmo et oemm e et (Totat) = e e

{1} Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculstion
(2) Chronic

- Dose not svaliable. therefore Hazard Guotient not calculsted.
NA - Not Appiicable

6S200%

intake
{Non-Cancer)
Units

Hazard
Quotient

mokg-day
mokg-day
mokg-day
mohg-day
mg/kg-day
mokg-day
mog-day
mofg-day
mokg-dey

mghg day
Mg day
moeg day
mong day
mong day
momg day
moNg day
mokg-dey
]
moNg day
mohg-day
mong dey
mohg dey
mog dey

7 0E-005
7 0E-003

2 0E-005

1.0E+000
4 OE-004
3.0E-004
1 DE-003
4 0E-002
2 4€-002
20€-002
$.0€-003
7.0€-008
7 0E-003

"TBOE005

mghg-dey
mohg dey
mghg-dy
mghg-dry
mohg-dey
mOkg dey
mokg-day




09200%

TABLE 7 6s RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

(1)  Medum-Specific (M) or Route-Spaciic (R) EPC selected for haswrd caiculstion
(2) Chronic

~ - Referance Dose not avedk
N/A - Not Applicatie

Haasrd Quotient not caicuisted,

== = = S S = TrmpEemmEE T T e - .
Route Route Intake Intake R R Hazard
ebc EPC (Nor-Cancer) (Non-Cancer) Dose (2) Dose Unts c c Quotient
Vele Units Units Urits

ingestion ~ | Be 31000 | uhkg D aoke T ORD0s Tho/kg-day T

Benao(dfucrartiens 30000 whg 30000 kg 1.5€-008 mokg-dey -
Benmy(ajpyrene 20000 ugkg 20000 ughg 9 8E-008 mgMg-duy -
Indena(1.2,3-cdipyrens 12000 ughg 12000 ughg $.0E-008 moikg-day -
Otbanan(s hysnthracene 2300 ughg 2300 vokg 1.1E-008 mohg-dey -
Ackin 400 ughg 400 ugkg 2.0€-007 moig-day 3.0E-008
Diekdrin 740 ugg 740 ugitg 3.8€.007 thokg day 5.0€-005 mpkg dey NA NA 7.3E-003
Methoxychior 9680000 ughg 960000 ugfg 4 8E-004 mog-day 5.0€-00% mghg day NA NA © 8E-002
Arockor-1248 34000 ughg 34000 ughg § TE-08 moMg-day - mofkg-dey NA NA -
Arocior- 1260 2500 ughg 2500 ughg 1 2€-000 thokg-day - mghg-dey NA NA -
2.3,7,8-TCOD equiv. 0.308 ugg 0308 o 1.5€-010 hokg-dey - mohg dey NA NA -
Antimony 32 kg » mghkg 1.8E-005 mgig-dey 4 0E-004 mohg day NA NA 3 9E-002
Arsenic 3640 mohg 340 mohg 1.0€-003 mghg dey 3 0E-004 mohg day NA A 5 9E+000
oo (Totad o _ - - 8 1E+000
Dermel Benan(a)entivacens - 21000 ughg 21000 Tegmg [T TTM 1 8E-004 " mopg-dey - motgday | L 7 NA T CTLT
Benzn{bfuorenthene 30000 ugkg 30000 vokg '] 2.2E-004 mo/kg-dey mghg-day NA NA -
Borun(e)pyrene 20000 ugkg 20000 ughg ] 1.8E-004 mokgdey - mg/kg day NA NA -
ndeno( 1.2, 3-cdipytene 12000 kg 12000 ughg M 8.0E-005 MoMg day - mghg dey NA NA -
Dibenun(a hienthracene 2300 ughg 2300 ugkg ™ 1 7E-008 moig-dey - mog day NA NA -
Adrin 00 kg 400 ughg (] 2 3E-008 mohg-dey 3 0E-009 moMg day NA NA 7.6£-002
Dialdrin 140 uphg 740 ugig ] 4.2E-008 hgihg-day 8 0E-008 mihg day NA NA 8 4E-002
Methorxychior 980000 ugkg 980000 ughg ] $.0E-003 hohg-day 8 0E-003 mgko dey NA NA 1 tE+000
Aroctor- 1248 34000 ugkg 34000 ugg 7] 2 7E-004 moig day - mghg day NA NA -
Avocior-1200 2500 ughg 2500 ughg 1] 2 0E-005 mghg day - mokg-day NA NA -
2.3.7.8-TCOD equiv. 0308 ugkg 0.308 ughg M §.3€-010 mghg day - mokg day NA NA -
Antimony » mgikg 32 mghg L 1.8E-005 mokg-dey 4 OE-004 mohg day NA NA
Arsenic 3040 mokg 3840 mgkg M 6.2E-003 mig day 3 0E-004 mghg day NA NA
U S, (Totan . | R R SR mmmemeemd e on e amre s d e g L 2 2E4001
o T ) oo T - ) Totel Hazard index Across Al Exposire Routes/Pathways l[' 2 BE+001




TABLE 76aCT
CALCULATION OF HON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Eponre Cherice Medum Medum Roue Roue EPC Inisicd riske Refererce Reference Referance Refererce
Route of Polerttd EPC EPC EPC EPC Selecied (Non-Cancer) (Non-Cencer) Dose (2) Dose Urits Corcerirsion Concertrwion
Concem Ve Urtts Vs Urits for Hazerd Urits Urits
Calauslion (1)
Barzolaurdracwn ] 8M T[T gk | TTEM whg TR SIED0? | molgday e " molgdey WA 3
Berwa(b)hucrertherw g 7844 ughg L] 1.6€-008 mohg-dey - mohg-dey NA NA
Berwo(alpyres uwhko 343 U] L] 1.1€-008 moMg-day - mohg-dey N/A WA
ndeno(1,2,3-cdipyrene upkg 3251 ughg '] 8.56-007 mghg-dey - mokg-dey NA NA
Dibereo(a Merevacens whg 2% uphg L] S.1E-007 mohg-day - mghyg-day NA NA
Adin ugho 114 whg M 2.3E-008 mphg-dey 3.06-005 mghg-duy NA NA
Diekdrin uphg 200 ughyg L] 4.0E-008 moAg-dey 4 0E-005 mohg-day WA NA
Melhoxychior ughg 2023 ughy ] 1.5€-008 mokg-dey 5.0£-003 moikg-dey NA NA
Arodior-1248 ughg 7350 whg ] 1.5€-008 moAg-day - mokg-dey NA NA
Arodor-1260 whg 1500 WAy ] 3.06-007 moAg-day - moikg-dey NA NA
2.3.7.8-TCOD equiv. uwig 0.15 ughg ] 30E-011 mohyg-day - moMg-day NA NA
Artimory mohg 27 mghqg ] 5.4€-007 mghg-day 4.06-004 mokg-day NA NA
Arveric mohg @ moAg M 9.2€-008 moAg-duy 3.06-004 mghg-day NA NA
(Totah)

Dermal | Garwotalardvacene 0 | M T T T TTugkg 483 ‘ughg M T T 21E008 mohg-dey ' - moAgdey | NA N/A
Bergopurwihae 7841 wAg 7841 whg M 3.7€-005 mohkg-day - mo/g-day NA NA
Berwo(a)pyrens 8343 ughg 5343 ughg ] 2.56-00% mghg-day - mgAg-dey NA NA
ndeno(1.2,3-cdpyrens 3281 ughg 3251 ughg ] 1.5£-005 mohg-dey - mghg-dey NA NA
Dibereo(e herdvacene 2532 ughg 2532 ughg L) 1.2£-008 mgikg-dey - moAg-dey NA N/A
Mdin 14 ughg 14 ughg M 4.1E-007 mghg-dey 3.0£-008 moAg-day NA NA
Qielarin 200 uhg 200 ughg ] 7.26-007 mghg-dey 5.0€-005 mhc,-day NA NA
Mehoxychior 12623 ughg T3 [TV [} 2.8€-004 mghg-dey 5.0£-003 moAkg-day NA NA
Arodior-1248 7350 upAg 7359 ughyg ] 3.7€.005 mgAg-dey - mgAg-dey NA N/A
Arodor-1260 1500 uphyg 1500 ughyg ] 7.6E-008 mgAQ-day - moAg-day N/A NA
23,7.8TCOD oquv. 0.18 uphg 0.15 uwhg ] 1.0E-010 mghg-dey - mghg-day NA NA
Aoy 27 mokg 27 mghyg ] 9.7€-007 mo/kg-dey 4.0E-004 mohg-dey NA WA
Arseric ’ L] mghg '] moAg Y} 5.0€-005 mohg-dey 3.06-004 mghg-day NA N/A

(Toteh)

Tt Hazard index Across A Exponre RosiesPaiwars ||
(1) Medum-Souctic (M) or Route-Spediic (R) EPC selected for harard cacuelon.
@ Coric.

- - Ref Dose not evaliable, t Hazerd Quodent not calauteted.
N/A - Hot Applicatie.

T9200%




TABLE 7 88 RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Route Route EPC Inteke Intake L R Ret Hazerd
EPC EPC Selected (Non-Cartcer) {Non-Cancer) Dose (2) Dose Units C C Quatieht
Vakue Units for Hazard Units Units
Caiculation (1)
inge =] Bero T T T 7T Ml ~ S B BT T A Tmohgdey | WA T NR TR LT
Berwo(biuorenthene 2883 ugkg 2883 ugkg M 1 4E-008 mofkg-day NA NA -
Benmis)pyrene 1408 ughyg 1408 ugkg 1] 7.2E-007 mohg-day NA NA -
Indeno(1,2.3-cipyrens 302 ughg 1302 ughg M 8 4E-007 mg/g-day NA NA -
Methoxychior 850000 uoe 850000 ughg 7] 3.2€-004 mgg-dey NA NA 6 4E-002
Auminum 8432 mohkg 8432 mokg M 4.1E-003 mg/kg-dey 1.0E+000 mghg-dey NA NA 4.1E-003
Antimony 17 mghg 17 mog Y] 8 3E-000 mgkg-day 4.0E-004 mohg-day NA NA 2.1E-002
Arstnic 24 mgkg 24 mghg M 1.2E-005 mgikg-dey 3 0£-004 mog-day NA 3 9E-002
Copper 1819 moig 1519 mokg Y] 7.4E-004 mokg-dey 4.0€-002 mg/kg-dey NA 1.9€-002
Menganese 218 mghg 215 moMg M 1.1€-004 mohgday 2 4E-002 mokg-day NA 4 4€-003
Thellum 092 mog 002 mokg Y] 4.5E-007 mokg-day 7 DE-008 mghg day NA 6 4E-003
Vanedum £y mohg k14 moeg ] 1.8€-005 mo/hg-dey 7 0£-003 mohg dey A __ 206003
(Totah) 1 8E-001
Oermal | Bonzo(aentivecens 1701 ughg [ TTaror " Twrg T M 1.3€-005 mofg-dey = " g day WA -
Barao(b)uoranthene 2883 ughg 2883 ughg M 2.1E-008 mgg-day - mghgday NA -
Benzo(eipyrens 1480 ughg 1488 ughg ] 1 1E-005 mgkgday - mgkg day NA -
Indeno(1,2.3-cdipyrene 1302 ughg 1302 ugig M 9 6E-000 mgg-day - mghg-day NA -
Methoxychior 650000 ugkg 650000 ughg ™M 3.7€-003 mgkg day 5.0E-003 mgkg-dey NA 7.4€-001
- | Abamirnam 8432 mgg 8432 mgg ] 4 8E-003 mgMhg-day 1 0E+000 mo/g-dey NA 4 BE-003
Antimony 7 mghg 17 mokg M ©.7E-008 mg/kg-day 4 0E-004 moikg dey NA 2 4E-002
Arsenic 24 mokg 24 mokg M 4.1E-008 mo/g-dey 3 0E-004 mghg-day NA 1 4€-001
Copper 1519 mgg 1519 mghg M 8.7€-004 mgg-dey 4.0£-002 mog-dey NA 2.2E-002
Mengenese 218 mgg 215 mghg ] 1 2E-004 moMg day 2.4E-002 mog dey NA 5 1E-003
Thellum 0.02 mgg 002 mgig ] 5 2E-007 mokg-day 7.0€-005 mog-dey NA 7 5€-003
Vanadum k74 mghg a7 mgkg ] 2.1E-008 mokg-dey 7 DE-003 g dey NA  3oE003
. . _ (Tota| o . o L e . IS SR SN e e . | 04E-001
T - - T D T o m - i Total Hazard index Across Al Exposure Roudtes/Pathways |[: “1.1E+000

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for haaerd caiculation
(2) Ctwonie

-« R Dose not svalle
N/A - Not Applicatie

Hazerd Quotient not celculeted

¢9Z00%
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TABLE 7 8a RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. BAYREVILLE, NEW JERSEY

Route Route EPC Intake Inteke Ret Ref Hazam
EPC EPC Selected (Nor-Cancer) {Non-Cancer) Dose (2) Dose Units [ c Quotient
Concem Value Units Vaie Urvts for Hazard Units Units
Caiculation (1)
P — S S L IR S N B
ingestion L Wooraritene - 60 T whe T 2600 ughg M - R L S TR
Benzoia)pyrene 1800 uphg 1800 ughy M -~ NA NA -
Heuachiorotagedene 6800 ugkg 6800 ughg M 2.0€-004 NA NA 1 7€-002
Haxachiorocyclopsntadens 57440 ughg 57440 ugg Y] 7.0E-003 NA NA 4 DE-003
Adrin 2 ughg 2 ughg "] 3.0E-005 WA NA 3.6€-004
Acocior- 1248 01 ugg 891 vog Y] - NA NA -
Asoctor- 1254 1041 ughyg 1041 ughkg ™M 2.0E-005 NA NA 4 6E-002
Arocior-1260 ‘05 ughg 485 ughg [ - NA NA -
2.3,7.6TCDO equv 0.2 uohg 02 ughg ] - NA NA -
Auminum 13500 mot 15500 moig M 1.064000 NA NA 7.6€-003
Antimory 18 mghp 18 mokg M 4.0€-004 NA NA 2 2E-002
Arsenic 2 moig 27 mghg M 3.0£-004 NA NA 4 4E-002
Cadmium a7 mog 37 mokg M 1.0€-003 mokodey NA NA 1 8E-002
Copper .1 mghg (] mghg ] 4 0E-002 mghg-day NA A 7 2E-003
Mangenese “ gy a1 mog ] 24E-002 mgkg-dny NA WA @ 4€-003
Nickel o0 mohky ] mag M 2.0E-002 mghg-day NA NA 7 3E-003
Sitver 87 mghp 287 mghg 7] $.0€-003 mgikg-day NA NA 2 8E-002
Thaltum 0.72 mo 072 movg ] 7 0E-008 mghg-dey NA NA  0E-003
Zmc 91712 L 9172 moAg 1] 3 0E-004 moMp-day NA NA . 15E-002
(Totsh 238001
|Deemat | Benaofuorarthene B B~ T g T 2000 T ouwkg oM T10E008 | mohpdey | TS T mokgdey [T T NA ’ NR -
Benm{s)pyrens 1800 ugig 1800 ughg "] 1 3E-008 mgip-day - mgkg-day NA NA -
Henachiorobutadens 0800 g 8800 ughg ("] 3 BE-005 mghg-day 2.0E-004 mihg-day NA NA 1 9E-001
Hexachiorocyclopentadiens 57440 ugkg 57440 ughkg M 3.3E-004 mgrkg-day 7.0E-003 mo/kg-day NA NA 4 7€-002
Aldrin n ughg 22 gk M 1.3€-007 mghg-dey 3 0E-005 moko-day NA NA 4 2€-003
Arocion 1248 8ot uokg 891 kg M 7 1E-008 mghg-day - mokg-dey NA NA -
Arocior- 1254 1041 ughg 1041 ughg ] 1 SE-005 mokg-day 2 OE-008 mg/kg-day NA NA 7.7€-001
Arocior-1200 L) oo 485 ughg M 3.7E-008 mg/kg-day - mokg-dey NA NA -
2.3.7.6-TCO0 equiv. 02 g 02 ughg M 3 4E-010 mo/hg-day - mghg-day NA NA -
Alsminum 18500 mokg 15500 mog M 8 8E-003 mohg-dey 1 OE+000 mohg-duy NA NA 8 8E-003
Antimony 19 mghg 18 mgg M 1 OE-008 moMg-dey 4.0E-004 mgig-day NA NA 2 6E-002
Arsenic b4 mohg 27 mgkg M 4 6E-008 mgig-dey 3.0E-00¢ mohg day NA NA 1 5E-001
Cadmium ¥ mgg 37 mohg ] 2 1E-000 mgNg-dey 1.0€-003 mokg-day NA NA 2 1€-003
Copper 01 mgg 501 mokg M 3 4E-004 mahg-dey 4.0E-002 mokg-dey NA NA 8 4E-003
Mengenese 489 mog 461 mohg ("] 2 6E-004 mo/kg-dey 2 4€-002 mghg-dey NA NA 1 1€-002
Nickel 206 mghg 00 mghg M 1 TE-004 mokg-day 20E-002 mohg day NA NA 8 4E-003
Siver 287 mokg 287 mghg M 1 6€-004 mokg-dey S 0E-003 mokg dey NA NA 3 3€-002
Thaum 0.72 mghg 0.72 mgikg M 4 1E-007 mogdey 7 0E-00% mokg day NA NA 5 9E-003
Zinc 9172 mokg 0 mgkg M S 2€-003 mohg-day 3 0E-001 mgmg dey WA NA 1 7€-002
i 1 o . I D I e o . ) i 1 3k+d00
= T T DR T T T ; ST - " Totsl Hazard index Across Al Exposure Routes/Paitways || 1 5E+000
() Medum-Specific (M) or Route-Specific (R) EPC seleated for hazard caloustion
(2) Chronic
— - Rete Dose not availebie Hazerd Quotient not calculsted.

NA - Not Agpileatie
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TABLE 7.6a CT
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Exposurs Chemical Madum Medium Route Route EPC Intake Intake Refe R Haamrd
Route of Potertiel EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Unite Ci C Quotient
Concem Vake Unite Value Units for Haard Unite Units
Catkadetion (1)

ingesth Senmibhicrarihens N R | R uohg | 1804 ughyg M 3.4€-007 " mghgday - mgkg-dey TUONR CURA -
Beran(a)pyrene 1640 uphyg 1040 uphg (] 3.36-007 mokg-day - moig-day NA NA -
Hexachiorobutadene 1670 ughg 187 ughg M 3.8E-007 mgig-day 2.0E-004 mghg-day NA NA 1.0€-003
Hexachiorocyclopantadens 840 upig 840 uohkg "] 1.7€-007 mghg-day 7.0E-003 mgikg-day NA NA 2.4E-008
Nerin 1.0 ughg 19 ughg M 3.26010 mohg-day 3.06-005 mohg-day NA NA 1.1E-008
Arocior- 1248 Q uohg a g "] 8 6E-000 moig-dey - mghkg-day NA NA -
Arocion- 1254 2 ughg 62 g ] 1.26-008 mofkg-day 2.0E-005 mpg-day NA NA 6.2€-004
Arodior-1280 a“ uphg “ ughg 7] 8.06-000 mgfg-day -~ mgg-dny NA NA -
2,3.7.8-TCOD aquiv. 012 ugeg 0.12 uphg ™M 24E-011 mgg-dey - mgfcg-day NA NA -
Aumioun 018 mohg 0918 moig ™M 1.4€-003 mghg-day 1.0E+000 mg/g-day NA NA 1.4€-003
Artimory as mohg 38 mog ™ 7.0E-007 mokg-day 4.06-004 myg-dey NA NA 1.0€-003
Arveric 97 mokg 07 mokg M 1.9E-008 mog-dey 3.0E-004 mgkg-cday NA NA 0 SE-003
Codvium 13 mohg 13 mohg " 2.6€-007 mgfg-day 1.0£-003 L] NA NA 2.6E-004
Copper 174 moMkg 174 mokg Y] 3 5€-008 mgg-day 4.08-002 mog-day NA NA 8.7E-004
Manganese 123 mohg 123 mghg M 2.36-005 mog-duy 2.4€-002 mohg-day NA NA 1 0E-003
Nche! n mgkp 2 mohg Y] 4.26-008 mg/kg-day 2.06-002 mokg-day NA NA 2.1E-004
Siver [} mohg ] mohg ("] 1.3€-005 mofkg-day $.0E-000 mgkg-day NA NA 2.6E-003
Thellum 05 moig 053 moig ] 1.1€-007 mog-day 7.06-008 mghg-day NA NA 1.5€-003
Zine 108 mghyg 108 mghg "] 2.26-005 mofkg-day 3 0E-001 mghg-day NA NA 7.2€-005

(Totsh) 1.0€-002

Dermal "| BenmdMucrenihene I R T ughg 1804 whg M 7 9€-008 mghg-day - mokg-day WA A -
Berw(s)pyrene 1640 ughg 1640 ugig L] 7.7€-008 mokg-dey - mokg-dey NA NA -
Hexschiorobutedene 1870 ugig 1879 uohg "] 0.86-000 mgg-day 2.0E-004 mohg-dey NA NA 3 4E-002
Hexschiorocyclopentsdene 840 ughg 848 ughg Y] 3.06-008 mokg-day 7.0E-003 mghg-dey NA NA 4 4E-004
Nain 10 ughyg 10 ughg M 8.0E-000 mokg-day 3.0E-005 maeg-day NA NA 1 0E-004
Asocior-1248 L+ ] ughg 3 ugheg M 2.2€-007 mog-day - mofhg-day NA WA -
Arocior- 1254 -] ughg 62 ughg ] 3.4E-007 mghg-dey 2.06-008 mgg-day NA NA 1.86-002
Arodlor- 1200 “ ugg 44 ughg M 2.28-007 mghg-dey - mghg-day NA NA -
2,3,7,8TCOD eqiv. 012 kg 012 vokg Y] 136010 mgkg-cey - mog-dey NA NA -
Ahavirum (271 mgig [T mog '] 2.5E-003 mghg-day 1.0E+000 moig-day NA NA 2.56-0
Antimony 38 mokg 28 mohg '] 1.3€-008 mog-dey 4.06-004 mog-day NA WA 32€-003
Arvanic 07 mghg o7 mohg ] 1.0E-008 mghg-day 3.06-004 mofkg-dey NA NA 3.5€-002
Cadmium 13 mohg 13 mokg Y] 4.7E-008 mohg-dey 1.06-003 mgig-day NA NA 4 7E-005
Copper 174 mohyg 174 mghg ] 6 3E-008 mghkg-day 4.0E-002 mkg-day NA NA 1.6E-003
Menganese 13 mohg m mghg ] 4 4E-005 mofkg-day 2.4E-002 mghg-day NA NA 1 8E-003
Nichel M mghg 2 mokg M 7.6E-008 mghg-day 2.0E-002 mgg-dey NA NA 3 8E-004
Sver ] mohg ] mghg '] 2.4E-008 mghg-dey $.0E-003 moig dey NA NA 4.8E-003
Thellum 053 mokg 053 mokg ™ 1.9€-007 mgkg-day 7 0E-003 mofg-day NA NA 27€-003
2inc 108 mokg 108 mokg ("] 3.06-006 mohy-day 3.0€-001 mo/kg-dey NA NA 1.3E-004

L . (o] R : 1 0€-001
T Totsl Hazerd Index Across Al Exposure Routes/Pethways 1.2€-001

(1) Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calcutstion.

(2) Civonic,

~-R Dose not Hamrd not

N/A - Not Agplicabie.
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TABLE 7 6b RME
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, BAYREVILLE. NEW JERSEY

Scenano Timetame: Fulure T T
Medum: Soll
Exposure Medum:  Subsurtace Soll
Exposure Point. AOC 1 - HRDD
|Receptor Population. Site Warkers
[Receplor Age: AdM
Expasure Chamicel Route ERC Intake Intake e Ref R Hazmerd
Route of Potentinl EPC Seincted (Noh-Cancer) (Non-Cancer) Dose (2) Dose Units [ # C b Quotient
Concem Units for Huaaed Units Units
Calcutation (1)
R N S S R _7—::—:—J =~ TR ——.J B R TSI S e e =) sy rTiETET R o e il w eSS
Avocior- 1248 1300 vokg 1300 vgng M 6 4€-007 momkg day - mo/kg-dey NA NA -
Acocior-1254 o o Y wykg "] 4 7E-008 g day 20€-005 mokpamy | NA WA 24€-003
Arocior- 1260 3100 ughg 3100 ughg M 1 5€-008 mghg day - moky-dey NA NA -
Aunsoum 10885 mokg 10085 mokg ™M 5 2E-003 mokg day 1 0E+000 mohy-dey NA NA 5 2E-003
Antimony 51 mokg 51 mohg M 256008 mghg day 4 0E-004 mghiy-day WA NA 8 26003
Arseric 218 mog ns meykg M 1.2€-005 mokg dey 30E-004 mog-dey A NA 4 0E-002
Cadmium 4 morg . mghg M 2 2€.008 mighg-day 1 0€-003 mohg-day A nA 226003
Copper 1222 mokg 1222 mhg M 6.0E-004 gk day 40E-002 mghg-dey A NA 1.5€-002
Mangsnese 480 momg s g " 2 4E.004 MOkg-day 2.4E.002 mog-day WA WA 99£-003
Nickel 174 mghg 174 mgkg [ 8 bE-005 mgheg-day 2 0E-002 mgg-day NA WA 4.3E-003
Thalum 25 mohg 25 meyhg M 1 26-008 mgkg day 7.0E-005 mg/kg-day A NA 1 8E-002
Vanadum 50 mohg 50 mokg M 256005 mokg-dey 7 0€-003 mohp aey ~A NA | 3sE003
(Tote) ) ) REL. [
I . [V R . R | R ] I N P N . 1M
Arocior- 1248 1300 ughg 1300 ugkg M 1 bE-005 mghg dsy - mog-dey WA NA -
Arocior- 1254 0 ughg e ughg M 7 YE-007 kg day 2 0E-005 mohp-day wh WA 3 BE-DO2
Arocior- 1260 3100 ughg 3100 uohg ™M 2 6E-005 mgg-day - mokg-day A NA -
Adgmioum 10885 mghg 10885 makg M 8 1€-003 nigkg day 1.0E+000 mghg-dey NA NA 6 1€-003
Antimony 51 mkg 51 mgg v 2 $£-008 wighg-day 4 0E-004 mgkg-day NA NA 7.36-003
Arsemic 245 mgikg 48 mohg M 4 26005 migkg dey 3.0E-004 mokg day WA A 1 4E-001
Cadmium 44 mohg a4 miykg M 2 5€-007 mgkg-day 1 0€-003 mokg-dey NA NA 2 5E-004
Copper 1222 makg 1222 mokg M 7.0£-004 mgg day 4 0E-002 mghg-dey NA NA 1 7€-002
Mangenese 488 mokg 488 mghg 1] 2 BE-D04 mohg-dey 2 4E.002 mgig-day WA WA 1 2E-002
Neckel 174 mokg 174 mpkg " 9 BE-005 mghgday 2 0€-002 mgkt-dey NA NA 5 0E-003